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CHAPTER 1
Introduction

1.1 What is EMS-HAP?

The Emissions Modeling System for Hazardous Air Pollutants (EMS-HAP) is a series of
computer programs that process emission inventory data for subsequent air quality modeling.
EMS-HAP accomplishes two goals.

1. It processes an emission inventory, such as the 1996 National Toxics Inventory, for use in
the Assessment System for Population Exposure Nationwide (ASPEN) dispersion
model.'

2. It allows you to estimate future-year emissions data for use in the ASPEN dispersion
model.

To accomplish the first goal, EMS-HAP:

C quality assures point source inventory location and stack parameter data and defaults
missing or erroneous data where possible,

C groups and/or partitions individual pollutant species (e.g., groups lead oxide, lead nitrate
into a lead group; partitions lead chromate into lead and chromium groups),

C facilitates the selection of pollutants and pollutant groups for modeling,

C spatially allocates county-level area and mobile source emissions to the census tract level
using spatial surrogates such as population,

C allocates county-level aircraft emissions to airport locations,

C temporally allocates annual emission rates to annually averaged (i.e., same rate for every
day of the year) 3-hour emission rates based on the type of source, and,

C produces emission files formatted for direct input into the ASPEN model.

To accomplish the second goal, EMS-HAP projects base-year emissions to a future year,
accounting for growth and emission reductions resulting from emission reduction scenarios such
as the implementation of the Maximum Achievable Control Technology (MACT) standards.

The U.S. Environmental Protection Agency’s Office of Air Quality Planning and Standards
(EPA/OAQPS), referred to hereafter as “we,” developed EMS-HAP to facilitate multiple runs of
ASPEN and to analyze emission reduction scenarios. ASPEN can be used to estimate annual
average ambient air quality concentrations of multiple pollutants emitted from a large number of
sources at a large scale (i.e., nationwide) as part of a national air toxics assessment.'

1-1



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Although we tailored EMS-HAP to process the 1996 National Toxics Inventory (NTI), you can
use it for any emission inventory following the instructions in this guide. The 1996 NTI is the
first comprehensive model-ready national inventory of toxics, containing facility-specific
estimates of hazardous air pollutants (HAPs).?

While other emission models, such as EMS-95° and EPS 2.0, are available, they do not address
the details of the 1996 NTI nor the input requirements of the ASPEN model.

1.2 What are the main features of EMS-HAP?

EMS-HAP is written in the SAS® programming language and is designed to run on any UNIX®
workstation. EMS-HAP can process three types of emission data: point source data where
emission sources are associated with specific geographic coordinates, area source data where
emission sources are reported at the county level, and mobile source data where emission sources
are also reported at the county level. EMS-HAP requires all emission inventory input data to be
SAS® formatted.

EMS-HAP consists of five point source programs, two area source programs, two mobile source
programs and one aircraft emissions program:

Point Source Programs

PtDataProc — The Data Quality Assurance Program, discussed in Chapter 3
PtAspenProc - The ASPEN-Specific Program, discussed in Chapter 4
PtTemporal - The Temporal Allocation Program, discussed in Chapter 5
PtGrowCntl - The Growth and Control Program, discussed in Chapter 6
PtFinalFormat - The ASPEN Final Format Program, discussed in Chapter 7

MR

Area Source Programs
1. AreaPrep - The Area Source AMProc Preparation Program, discussed in Chapter 8
2. AMProc - The Area and Mobile Source Processor, discussed in Chapter 10

Mobile Source Programs
1. MobilePrep - The Mobile Source AMProc Preparation Program, discussed in Chapter 9
2. AMProc - The Area and Mobile Source Processor, discussed in Chapter 10

Aircraft Program
1. AirportProc - The Aircraft Emissions Processing Program, discussed in Chapter 2

Note that AMProc is used for both area and mobile source emissions processing.
Figure 1-1 provides a general overview of EMS-HAP processing. As you can see, the program

PtGrowCntl is optional, used only when you want to project the point source inventory to a
future year.

1-2
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In addition to the SAS® code for the different programs, EMS-HAP includes ancillary input files
in either SAS® or ASCII text format. An ancillary file is any data file you input to the program
other than your emission inventory. The SAS® ancillary files are those that you are not expected
to change when running EMS-HAP. For example, one SAS® ancillary file contains the radius of
each census tract. The text ancillary files are those that you may choose to change in order to
tailor the emission processing to your specific needs. As an example, the HAP table file (ASCII
text format) allows you to select the particular hazardous air pollutants (HAPs) to model. You
can model all of the HAPs in your inventory or any subset of HAPs by modifying this file.

1.3 How do I use this guide?

This guide describes the programs that comprise EMS-HAP, and gives instructions on how to
use them to create ASPEN emission input files for base year or projected year inventories of your
choice. This manual is not specific to any one input inventory. For example, you are not limited
to using the 1996 NTI to run EMS-HAP. You need only make sure your input inventory meets
the requirements described within each program.

We present the programs in the order you may choose to use them. Chapter 2 describes the
AirportProc program. Chapters 3 through 7 describe the point source processing programs.
Chapters 8 through 10 describe the programs for area and mobile source processing. Each
chapter describes the function of the program, how to run the program, all required ancillary
input files and emission inventory data requirements, and how to evaluate the output to
determine if the data were processed successfully. In this guide, all ancillary SAS® data files are
named without their extension, since SAS® data file extension names vary with system and
engine type. All programs are also named without their extension.

Appendix A presents the file formats of the ancillary input files. Appendix B contains sample
batch files for running the EMS-HAP programs. Appendix C discusses preparation of the point
source component of the 1996 NTI for input into EMS-HAP. Appendix D presents the
methodologies used to prepare emission input files for the ASPEN model for a national air toxics
assessment. Appendix D also discusses how we developed the key ancillary input files, such as
the spatial allocation factor files, provided with EMS-HAP. The ancillary files provided with
EMS-HAP are those we used to produce the 1996 ASPEN modeling inventory.

A separate user’s guide is available for the ASPEN model.! Users familiar with ASPEN model
input requirements will have a better understanding of EMS-HAP.
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CHAPTER 2
Aircraft Emissions Processing
The Aircraft Emissions Processing Program
(AirportProc)

AirportProc is the first program you run in EMS-HAP (see Figure 1-1). This program produces:
(1) a county-level mobile source file, and (2) a point source file containing aircraft emissions.

The mobile source file is an input to the mobile source processing programs (Chapters 9 and 10).
The point source file is an input to the point source processing programs (Chapters 3 through 7).

2.1 What is the function of AirportProc?

The Aircraft Emissions Processing Program (AirportProc) provides you with a means to model
aircraft emissions in ASPEN as point sources located at airports instead of spatially allocated
mobile sources. We built this capability because airport location data was readily available, and
we felt that modeling these emissions at airport locations as opposed to spatially allocating them
to census tracts would result in better ambient concentration estimates from the ASPEN model.

AirportProc performs the functions listed below:

C Allocates county-level aircraft emissions to specific airports
C Prepares allocated emissions for the point source processing programs
C Appends unallocated emissions back to the mobile source inventory

Figure 2-1 shows a flowchart of AirportProc. The following sections describe the above bullets.
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2.1.1 Allocates county-level aircraft emissions to specific airports

AirportProc first extracts aircraft emissions records from the mobile source inventory.
AirportProc currently extracts only those records that have the first six digits of the Area/Mobile
Source (AMS) code equal to either 227500 (airports, commercial) or 227505 (general aviation).
If your inventory’s aircraft emissions have other AMS codes, you’ll need to modify those codes
so that their first six digits are either 227500 or 227505 before you run AirportProc.

AirportProc then matches each aircraft emission record in the mobile source inventory to one or
more specific airports that are in the same county. To do this, AirportProc uses an ancillary
airport allocation SAS® file, apt_allc (see Section 2.2.3), containing data on airport locations and
allocation factors. AirportProc matches aircraft emissions to airport locations only based on the
county and not on the AMS code. Any different aircraft AMS codes within the same county will
thus be allocated to exactly the same airports. If a county has both commercial and
noncommercial airports, then emissions are only allocated to the commercial airports (even if the
AMS code begins with 227505). This is because commercial airports are assumed to have
general aviation as well as commercial activity. If multiple commercial airports are located in
the county, then emissions are divided among the commercial airports based on the relative
activity at the different airports in the county. If a county has multiple noncommercial airports,
then emissions are divided equally among the noncommercial airports.

2.1.2 Prepares allocated emissions for the point source processing programs

AirportProc creates the variables required by EMS-HAP to process the aircraft emission records
as point sources. Table 2-1 shows the list of variables AirportProc assigns along with the source
of the data or the value assigned. AirportProc also creates the MACTCODE, SIC, ZIP_ CODE,
UTM_Z, CNTL_EFF and the stack parameter variables (described in Table 2-3) and sets their
values to missing. The point source processing programs require these variables to be present in
the input inventory SAS® data set.

The missing stack parameters for aircraft emissions will be defaulted by either SCC code, which,
in this case is the aircraft emissions AMS code, or by global defaults when you run the first point
source processing program, PtDataProc (Chapter 3). You choose which stack parameter default
technique to use (see Section 3.1.2). EMS-HAP assigns stack parameters to aircraft emissions
because the ASPEN model requires stack parameters for all point source emission records. Note
that assigning stack parameters to aircraft emissions is not inconsistent with ASPEN’s treatment
of other mobile sources as pseudopoint sources (see ASPEN User’s Guide'). Also, in
PtAspenProc (Chapter 4), aircraft emissions will be assigned a vent type of non-stacked, which
tells the ASPEN model not to perform plume rise calculations for these emissions.

After creating the necessary variables for allocated aircraft records, AirportProc then either
appends the records to the rest of the point source inventory or creates a separate file containing
the records. Having them in a separate file enables you to run aircraft point sources through the
point source programs separately from the non-aircraft point sources. You select the option to
use by specifying a value for keyword ADD2PT in the batch file (see Section 2.2.4, Table 2-4).
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Table 2-1. Variables Assigned to Point Source Aircraft Emissions

Variable Data Description
Name (units or values are in parentheses) Source of Data or Value Assigned
ACT_ID code identifying a unique airport activity (same as concatenation of ‘AP,” FIPS variable,
unique airport site) and number assigned consecutively to
each airport within county
COOR 1D code identifying a unique set of geographic same as ACT ID
coordinates for the airport
EMIS pollutant emissions value (tons/year) mobile source inventory EMIS variable
EMRELPID  code identifying a unique combination of airport site  concatenation of ACT_ID and mobile
and airport AMS source inventory AMS variable
EMRELPTY  physical configuration code of release point ‘AP’
FIPS 5-digit FIPS code (state and county combined) concatenation of mobile source
STATE and COUNTY variables
POLLCODE  unique pollutant code mobile source inventory CAS variable
SCC EPA source category code identifying the process mobile source inventory AMS variable
SITE ID code identifying a unique airport site same as ACT _ID
SRC TYPE  description of the emission source ‘nonroad’
X longitude (decimal degrees) airport allocation file LON variable
XY _TYPE type of coordinate system used (LAT/LON or UTM) ‘LATLON’
Y latitude (decimal degrees) airport allocation file LAT variable

2.1.3 Appends unallocated emissions back to the mobile source inventory

If your inventory contains county-level aircraft emissions (i.e. AMS code equal to either 227500
or 227505) for a county that has no airports in the ancillary airport allocation file, you cannot
model these emissions as point sources. AirportProc identifies these records and then either
appends them back into the mobile source inventory, or puts them in a separate file. You select
which option you want by specifying a value for keyword ADD2MB in the batch file (see
Section 2.2.4, Table 2-4).

2.2 How do I run AirportProc?
2.2.1 Prepare your mobile source inventory for input into AirportProc

Y our mobile source inventory must meet the following requirements:
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C It must be in SAS® file format.

2-4




C To complete all mobile source programs in EMS-HAP, your data must contain, at
a minimum, the variables listed in Table 2-2, with units and values as provided.
AirportProc retains any additional variables present for all records except aircraft
emissions, i.e., AMS codes beginning with 227500 or 227505.

C All data records should be uniquely identifiable by using the combination of the
state FIPS code (STATE), county FIPS code (COUNTY), AMS code (AMS), and
pollutant code (CAS).

C It shouldn’t contain Alaska and Hawaii emission records because EMS-HAP

ancillary files currently don’t cover these areas.

Table 2-2. Reguired Variables in AirgortProc Ingut Mobile Source Inventorz SAS® File

Variable Name Data Description Type*
(Required units or values are in parentheses)

AMS AMS 10-digit category code A10
CAS unique pollutant code A10
CAT NAME mobile source emissions category name AS0
COUNTY county 3-digit FIPS code A3

EMIS emissions (tons/year) N

POL NAME pollutant name AS50
STATE state 2-digit FIPS code A2
UNITS emission units (tons/year) Al2

* Ax = character string of length x, N = numeric
2.2.2 Prepare your point source inventory for input into AirportProc

You need to prepare your point source inventory for input to AirportProc only if you choose to
append the allocated aircraft emissions to it; see keyword ADD2PT in Table 2-4 of Section 2.2.4.
If you don’t choose to append the aircraft emissions to your point source inventory, you can skip
to Section 2.2.3.

Your point source inventory must meet the following requirements:

C It must be in SAS® file format.

C To complete all point source programs, your data must contain the variables in
Table 2-3 with units and values as provided. Additional variables can be present,
and will be included in the output inventory of AirportProc.

C All data records must be uniquely identifiable by using the combination of the
activity ID (ACT _ID), pollutant code (POLLCODE), and emission release point
ID (EMRELPID).

C All stack parameters within a group of records identified by the FIPS code (FIPS),
activity ID (ACT _ID), and emission release point ID (EMRELPID) must be the
same.

C It shouldn’t contain Alaska and Hawaii emission records because EMS-HAP
ancillary files currently don’t cover these areas.
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Table 2-3. Variables Required in AirportProc Input Point Source Inventory SAS® File

Variable Data Description Type*
Name (Required units or values are in parentheses)
ACT_ID code identifying a unique activity within a process at a unique site A25
CNTL _EFF* baseline control efficiency, expressed as a percentage N
COOR _ID code identifying a unique set of geographic coordinates A20
EMIS pollutant emissions value (tons/year) N
EMRELPID code identifying a unique emission point within an activity AS0
EMRELPTY physical configuration code of release point A4

(01=fugitive; 02=vertical stack; 03=horizontal stack, 04=goose neck, 05=vertical
with rain cap, 06=downward-facing vent)

FIPS 5-digit FIPS code (state and county combined) N

MACTCODE process or site-level MACT code A7
POLLCODE unique pollutant code Al10
SCC EPA source category code identifying the process A10
SIC Standard Industrial Classification (SIC) code for the site A4
SITE ID code identifying a unique site A20
SRC TYPE description of the emission source at the site (‘nonroad’ for aircraft emissions) AlS

If you choose to define ASPEN source groups by this variable as explained in
7.1.1, or run PtGrowCntl (Chapter 6) then it must have the value of ‘major’ or
‘area’ for non-aircraft emissions.

STACKDIA diameter of stack (meters) N

STACKHT height of stack (meters) N

STACKVEL velocity of exhaust gas stream (meters per second) N

STKTEMP temperature of exhaust gas stream (Kelvin) N

UTM Z universal transverse mercator (UTM) zone N

X longitude (decimal degrees or degrees, minutes, seconds with no separating N
characters) or UTM easting (meters or kilometers)

XY TYPE type of coordinate system used (LAT/LON or UTM) A7

Y latitude (decimal degrees or degrees, minutes, seconds with no separating N
characters) or UTM northing (meters or kilometers)

ZIP=CODE zip code of site Al12

* Ax = character string of length x, N = numeric
required only if you run the optional Growth and Control Program (Chapter 6)
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2.2.3 Determine whether you need to modify the ancillary input files for AirportProc

An ancillary file is any data file you input to the program other than your emission inventory.
AirportProc uses only one ancillary input file, apt_allc. This SAS® data file contains information
on each airport contained within a county, including its latitude and longitude and an allocation
factor. For commercial airports, the allocation factor is based on the relative activity of the
airport within the county. For noncommercial airports, the allocation factor equals 1 divided by
the number of noncommercial airports in the county. You don’t need to modify this file unless
you obtain additional information concerning airport locations or relative airport activity. Figure
1 of Appendix A shows the format for this file, and Section D.4 (Appendix D) discusses how we
developed it.

2.2.4 Prepare your batch file

The batch file serves two purposes: (1) allows you to pass “keywords” such as file names and
locations, program options, and run identifiers to the program, and (2) sets up the execute
statement for the program. A sample batch file for AirportProc is shown in Figure 1 of
Appendix B.

Specify your keywords

Table 2-4 describes the keywords required in the batch file for AirportProc. Use keywords to
locate and name all input and output files. Use the keyword ADD2PT to select whether to
append the allocated aircraft emissions records to the input point source file. Use the keyword
ADD2MB to select whether to append the unallocated records to the output mobile source
inventory file.

You must include all directory names, file names, and variable values even if they are related to a
function that you do not select to perform. For example, if you set ADD2PT to 0, you still need
to assign a value to the keyword POINT. The value provided in this circumstance does not need
to represent an actual file; it is merely a place holder for the keyword.

2-7



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Table 2-4. Keywords in the AirportProc Batch file

Keyword Description of Value
Inventory File Directories
POINT Point source inventory SAS® file directory
MOBILE Mobile source inventory SAS® file directory
Input Inventory Files
INPOINT Input point source inventory SAS® file name
INMOBIL Input mobile source inventory SAS® file name

Ancillary Files (Prefix of file name provided with EMS-HAP in parentheses)
REFDIR Reference file directory
AIRALLC Airport allocation SAS® file name (apt_allc)

Program Options

ADD2PT 1=append the allocated aircraft emissions records to the input point source inventory
file (filename will be the value of the keyword OUTPOINT)
O=create an output file containing only the allocated aircraft emissions (filename
will be the value of the keyword OUTPOINT)

ADD2MB I=append the unallocated aircraft emissions records to the output mobile source
inventory file (filename will be the value of the keyword OUTMOBIL)
O=create an output file containing only the unallocated aircraft emissions (filename
will be the value of the keyword OUTMOBIL)

Output Inventory Files
OUTPOINT Output point source inventory SAS® file name
OUTMOBIL  Output mobile source inventory SAS® file name

Prepare the execute statement

The last line in the batch file runs the AirportProc program. In the sample batch file provided in
Figure 1 of Appendix B, you will see a line preceding the run line that creates a copy of the
AirportProc code with a unique name. It is this version of the program that is then executed in
the last line. If you do this, the log and list files created by this run can be identified by this
unique name. If you don’t do this and run the program under a general name, every run of
AirportProc will create a log and list file that will replace any existing files of the same name.

You may find that you need to assign a special area on your hard disk to use as work space when
running AirportProc. In the sample batch file, a work directory is defined on the last line
following the execution of AirportProc. For example, the command

‘sas AirportProc_032800.sas -work /data/work15/dyl/” assigns a work directory called
“/data/work15/dyl”. The directory you reference must be created prior to running the program.



2.2.5 Execute AirportProc

There are two ways to execute the batch file. One way is to type ‘source’ and then the batch file
name. Alternatively, first set the permission on the file to ‘execute.” You do this by using the
UNIX CHMOD command and adding the execute permission to yourself, as the owner of the
file, to anyone in your user group, and/or to anyone on the system. For example,

‘chmod u+x AirportProc.bat’ gives you permission to execute the batch file. Refer to your UNIX
manual for setting other permissions. After you have set the file permission, you can execute the
batch file by typing the file name on the command line, for example, ‘AirportProc.bat’.

2.3 How do I know my run of AirportProc was successful?
2.3.1 Check your SAS® log file

Review the output log file to check for errors or other flags indicating incorrect processing. To

do this, search the log file for occurrences of the strings “error”, “warning”, “not found”, and
“uninitialized”. These can indicate problems with input files or other errors.

You can also look at the number of records in the input mobile and point source inventory files
and compare it to the number of records in the output mobile and point source inventory files.
You should be able to account for the number of records in each file according the manner in
which you chose to execute AirportProc (i.e., values assigned to ADD2PT and ADD2MB).

2.3.2 Check your SAS® list file

The list file created when AirportProc is executed contains information to assist in quality
assurance. The information in this file is listed below:

C First 100 allocated airport sites

C Pollutant-level and state-level emissions totals and record counts of allocated
aircraft emissions

C Emissions total and record count of output point source inventory file

C County-level and AMS code-level emissions totals and record counts of
unallocated aircraft emissions

C Emissions total and record count of output mobile source inventory file

2.3.3 Check other output files from AirportProc

You should check for the existence of both the output point and mobile source inventory files,
named by keywords OUTPOINT and OUTMOBIL, respectively. These files will serve as the
inputs to the next point (PtDataProc, Chapter 3) and mobile (MobilePrep, Chapter 9) source
processing programs you run. No other files are created by AirportProc.
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CHAPTER 3
Point Source Processing
The Data Quality Assurance Program (PtDataProc)

PtDataProc is the first program used in EMS-HAP for the processing of a point source inventory,
unless you ran the Aircraft Emissions Processing Program, AirportProc (see Figure 1-1) using a
point source inventory input file. The output point source emission inventory from PtDataProc is
used as the input to PtAspenProc.

3.1 What is the function of PtDataProc?

The Data Quality Assurance Program (PtDataProc) prepares the point source emission inventory
for modeling by assuring that each record contains valid latitude and longitude coordinates and
reasonable stack parameters. You control which of the three functions listed below are
performed in any given execution of PtDataProc (Table 3-7 in Section 3.2.3 details how to do
this).

C  Quality assures point source location data

C  Quality assures stack parameters- defaults them where needed and for all allocated
aircraft emissions

C Removes inventory variables and records not necessary for further processing
(inventory windowing)

Figure 3-1 shows a flowchart of PtDataProc. The following sections describe the above bullets.
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Figure 3-1. PtDataProc Flowchart
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3.1.1 Quality assures point source location data

PtDataProc calculates latitude and longitude coordinates in decimal degrees. For sites without
valid location information, PtDataProc assigns default locations if possible; sites are dropped
from the emission inventory when PtDataProc is unable to assign a default location. PtDataProc
considers location information invalid if it is missing, out of range, or if there is an inconsistency
between the state and county FIPS code and the geographic coordinates.

PtDataProc invokes two SAS® programs (known as “include” programs) to carry out specific
steps involved in this quality assurance function: 1) validFIP checks the validity of the FIPS code
in the emission inventory; 2) latlon2fip computes FIPS codes based on the inventory geographic
coordinates. You need to specify these names and the locations of these programs in your batch
file (see keywords VALIDFIP and FINDFIPS in the “Program Files” section of Table 3-8).

The following sections detail how PtDataProc quality assures the point source inventory location
data, and the diagnostics it produces.

Calculation of latitude and longitude coordinates

Some records in the point source inventory may have their geographical coordinates expressed in
the latitude longitude coordinate system (XY TYPE="LATLON’) and other records may have
the Universal Transverse Mercator (UTM) coordinate system (XY _TYPE="UTM’). PtDataProc
calculates latitude and longitude in decimal degrees based on the value of the XY TYPE variable
and the values of the X, Y, and UTM_Z variables. The X and Y values for UTM coordinates can
be expressed in meters or kilometers, and the values for latitude and longitude coordinates can be
expressed in decimal degrees or in degrees-minutes-seconds format (excluding decimal point or
any other separating characters).

PtDataProc performs limited quality assurance checks on the values of the location data
(variables X, Y and UTM_Z). Depending on the evaluation of the location data, action is taken
to handle the data in a specific way or to correct the data. To assist you in identifying how the
data was evaluated, PtDataProc sets the value of the diagnostic flag variable LLPROB
accordingly. Table 3-1 presents the location data evaluation, what action is taken, if any, and
what value is assigned to the LLPROB variable. You can use the value of LLPROB to see if
problems exist in your inventory. Section 3.1.3 explains how you can reduce the number of
variables in your inventory through the windowing function, but still retain LLPROB, and any
other variables that are not essential for EMS-HAP processing.
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Table 3-1. Assignment of LLPROB Diagnostic Flag Variable

Location Data Evaluation Correction Made to Location Data ~ Value Assigned to
LLPROB variable
X or Y is missing or zero, or, XY _TYPE=  None; defaulting will be attempted missing

‘UTM’ and UTM_Z value is missing or zero

LAT and LON, as calculated from X, Y and  None; defaulting will be attempted bad loc
XY TYPE variables are outside of an area

including the contiguous U.S., Puerto Rico,

and U.S. Virgin Islands.

UTM_Z is not missing or not zero; Location data is to assumed represent ~ UTM
XY TYPE is not equal to ‘UTM’ or UTM coordinates

‘LATLON’

XY TYPE="UTM’ or location data is X and Y values are exchanged flipxy

assumed to represent UTM coordinates and
X value is greater than Y value

XY _TYPE="UTM’ or location data is X and Y values are used as they are meters
assumed to represent UTM coordinates, and  and are not converted from kilometers
Y value is greater than 10,000 and, to meters

therefore, it must be measured in meters

UTM_Z is missing or zero; XY_TYPE is Location data is assumed to represent ~LATLON
not equal to ‘UTM’ or ‘LATLON’ lat/lon coordinates
XY _TYPE="LATLON?’ or location data is Change sign of X or Y value negative

assumed to represent lat/lon coordinates, and
X orY value is less than zero

XY TYPE="LATLON’ or location data is X and Y values are exchanged flipll
assumed to represent lat/lon coordinates, and
Y value is greater than the X value

XY _TYPE="LATLON?’ or location data is X and Y values are used as they are decimal
assumed to represent lat/lon coordinates, and  and are not converted from degrees,

X and Y values are not in degrees, minutes, minutes, seconds notation to decimal

seconds notation degrees

Defaulting of missing or out-of-range coordinates

If the location data provided on a record is incomplete or out-of-range (LLPROB="missing’ or
LLPROB="bad loc’), PtDataProc defaults the latitude and longitude based on the zip code or, if
no zip code is provided, on the state and county FIPS code of the facility. PtDataProc considers
the location out-of-range if the calculated latitude and longitude are outside of an area including
the contiguous U.S., Puerto Rico, and U.S. Virgin Islands. The default location based on the zip
code is the centroid latitude and longitude of the zip code area. If the record being defaulted to
the zip code centroid doesn’t have a valid FIPS, PtDataProc changes it to the FIPS represented by
the zip code location. (Note that this will occur as long as the inventory state FIPS, if valid, is not
inconsistent with the state FIPS determined by the zip code.)
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The default location based on the state and county FIPS code is the centroid latitude and
longitude of a census tract within the county. PtDataProc selects the census tract from a list (or
array) of census tracts contained in the trctarry ancillary file. This file provides a random
ordering of the census tracts within each county. For each unique location within a county that
needs a default value, PtDataProc runs through the census tract list in the order of the tractarry
file, assigning a tract centroid location from the list. For example, if five locations need to be
defaulted in a particular county, the first location will be defaulted to the first tract centroid that’s
within the county from the list. The second location will be defaulted to the second tract centroid
on the list for that county, and so on. If there are more coordinates that need defaulting than
tracts in that county, PtDataProc will go back to the beginning of the census tract list for that
county (following the same order) until all locations have been defaulted. The census tract
defaulting methodology ensures that if there are multiple point source locations that need to be
defaulted within the same county, they are assigned to as many different tract centroids within the
county as possible.

PtDataProc records which basis was used to default a location by setting the value of the
diagnostic flag variable LFLAG to either ‘zipcode’ or ‘county’. When defaulting by zip code, if
PtDataProc changes the inventory FIPS to the zip code FIPS, it also sets the value of the
diagnostic flag variable FIPFLAG to ‘assigned’. Note that this occurs only if PtDataProc
determines that the inventory FIPS code is invalid. You can use the values of these diagnostic
flag variables to check which point sources were defaulted, and the method PtDataProc used.
Section 3.1.3 explains how you can reduce the number of variables in your inventory through the
windowing function, but still retain LFLAG and FIPFLAG, and any other variables that are not
essential for EMS-HAP processing.

As stated earlier, the default location based on the state and county FIPS code is the centroid of a
census tract within the county. Census tracts with radius less than equal to 0.5 km are excluded
from the list of census tracts contained in the trctarry ancillary file. That is, no locations are
defaulted to tracts with radius less than or equal to 0.5 km. We chose 0.5 km to prevent the
ASPEN model from calculating excessively high concentrations for these small census tracts
(resulting from ASPEN’s spatial averaging approach) which are not likely to be real values. Also
note that if you run EMS-HAP multiple times using different inventories (e.g., if you remove
certain facilities or subset different pollutants to run) the PtDataProc census tract defaulting
technique may result in different census tract locations for the same facilities you defaulted in a
previous run.

If the state or county FIPS is invalid, and PtDataProc can’t determine a default location by the zip

code, the record is written to both a text file (nolocate.txt) and a SAS® data set (nolocate) and is
dropped from further processing (i.e., the record will not be modeled in ASPEN).
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Resolution of discrepancies between coordinates and FIPS location data

For some sources, there may be a discrepancy in the location information due to errors in the
inventory. For example, the latitude and longitude may indicate that the source is located in New
York, but the FIPS indicates Michigan. PtDataProc addresses this situation by:

1. Calculating a latitude/longitude coordinate-based FIPS, referred to hereafter as the
“alternate FIPS,” for each unique set of geographic coordinates in the inventory.

2. Determining whether the alternate FIPS matches the inventory FIPS

3. Resolving the discrepancy when the alternate FIPS does not match the inventory FIPS

PtDataProc resolves discrepancies between coordinates and FIPS location data using three
approaches:

1. Distance Criterion: PtDataProc computes the distance between the geographical
coordinates and the centroid of the county based on the inventory FIPS. If this distance is
less than 5.4 times the county radius, PtDataProc then presumes that the geographical
coordinates can possibly be within the county and thus takes no action. We chose the value
of 5.4 as a potential worst case. For Monroe County Florida (the county that comprises the
Florida Keys) the distance between the farthest point in the county and its centroid is
approximately 5.4 times the county radius. This large value will ensure that PtDataProc will
not move coordinates that could potentially be within the county represented by the inventory
FIPS.

2. Zip Code Check: If the distance criterion in step 1 is not met, then PtDataProc uses
inventory zip code information if available, to resolve the discrepancy. If the FIPS based on
the zip code (zip code FIPS) matches the alternate FIPS, then PtDataProc changes the
inventory FIPS to the alternate FIPS. If the zip code FIPS matches the inventory FIPS, then
PtDataProc changes the geographical coordinates to the centroid of the zip code area.

3. FIPS validations: If steps 1 and 2 do not resolve the problem, then PtDataProc conducts a
series of additional checks. Depending on the validity of the inventory and alternate FIPS,
PtDataProc will do one of the following: change the inventory FIPS, change the geographical
coordinates, or drop the emissions record from further consideration. Table 3-2 contains the
details.
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Table 3-2. Resolutions in Discrepancy Between Alternate and Inventory FIPS

Resolution

Occurs when the Distance Criterion and Zip Code
check do not Resolve the Discrepancy, AND when....

Default geographical coordinates to
the county-level default, i.e., the
centroid of a selected tract in the
county represented by the inventory
FIPS

Default inventory FIPS to the
alternate FIPS

Drop emission record from further
processing (this record will not be
modeled in ASPEN)

The inventory contains a valid state/county FIPS.

1. The county inventory FIPS is invalid and the alternate FIPS
is in the same state as the inventory FIPS, or

2. The state inventory FIPS is invalid and the alternate FIPS is
in the same state as represented by the postal code (1* two
digits of the ACT _ID), or

3. The state inventory FIPS is invalid and the record doesn’t
have a valid postal code (e.g., the 1* two digits of the ACT ID
="ES”)

1. The county inventory FIPS is invalid and the alternate FIPS
is not in the same state as the inventory FIPS, or

2. The state inventory FIPS is invalid and the alternate FIPS is
not in the same state as represented by the postal code (1% two

digits of the ACT _ID), or

3. Both the inventory FIPS and alternate FIPS are invalid

Records dropped from the inventory because the discrepancy could not be resolved are written to
both a text file (nomodel.txt) and a SAS® data set (nomodel).

PtDataProc uses the same diagnostic flag variables for location discrepancies as are used when

missing locations are defaulted. These variables are LFLAG and FIPFLAG. PtDataProc assigns
their values based on the action taken to resolve the discrepancy. Table 3-3 presents all possible
values assigned to these variables and their circumstances. Note that every combination of
LFLAG and FIPFLAG is unique to a particular situation. For example, if LFLAG="county’ and
FIPFLAG="noch_ss’ then the problem is a location discrepancy. PtDataProc resolved it by
defaulting the geographic coordinates based on the state and county FIPS (i.e., using the census
tract routine described above). The inventory FIPS, which represented the same state as the
geographic coordinates, was not changed.

You can use these diagnostic flag variables to check the problems that may exist in your
inventory, and how PtDataProc handled them. Section 3.1.3 explains how you can reduce the
number of variables in your inventory through the windowing function, but still retain LFLAG
and FIPFLAG, and any other variables that are not essential for EMS-HAP processing.
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Table 3-3. Assignment of Diagnostic Flag Variables LFLAG and FIPFLAG

Location Data Evaluation

Values Assigned to Flag Variables

Geographic coordinates defaulted based on county (i.e., census
tract routine) due to invalid coordinates (LLPROB has value of
‘missing’ or ‘bad_loc”)

Geographic coordinates defaulted by zip code due to invalid
coordinates (LLPROB has value of ‘missing’ or ‘bad _loc’)
and the inventory FIPS and zip code FIPS agree

Geographic coordinates defaulted by zip code due to invalid
coordinates (LLPROB has value of ‘missing’ or ‘bad loc’) and
inventory FIPS is reassigned to the zip code FIPS. Note: this
happens when the inventory FIPS is invalid and either (1) the
state inventory FIPS is the same as the state zip code FIPS or
(2) the postal code from the address represents the same state as
the state zip code FIPS.

Geographic coordinates defaulted based on county to resolve
disagreement between inventory FIPS and alternate FIPS
(LLPROB does not have value of ‘missing’ or ‘bad_loc’)

Geographic coordinates defaulted by zip code to resolve
disagreement between inventory FIPS and alternate FIPS
(LLPROB variable does not have value of ‘missing’ or
‘bad loc’)

Inventory FIPS disagrees with alternate FIPS, but the distance
criterion is met so no change is made to either FIPS or lat/lon.
(This would likely occur when point source is near a state or
county border.)

Inventory FIPS disagrees with alternate FIPS, and is reassigned
to the zip code FIPS

Inventory FIPS disagrees with alternate FIPS, and is reassigned
to the alternate FIPS

Discrepancy between Inventory FIPS and alternate FIPS cannot
be resolved

LFLAG = ‘county’ AND
FIPFLAG is not assigned a value

LFLAG = ‘zipcode’ AND
FIPFLAG is not assigned a value

LFLAG = ‘zipcode’ AND
FIPFLAG = ‘assigned’

LFLAG = ‘county” AND

FIPFLAG = ‘noch_ss’, when inventory FIPS
and alternate FIPS represent the same state;
FIPFLAG = ‘noch_ds’, when inventory FIPS
and alternate FIPS represent different states

LFLAG = ‘zipcode’ AND

FIPFLAG = ‘noch_ss’, when inventory FIPS
and alternate FIPS represent the same state;
FIPFLAG =‘noch_ds’, when inventory FIPS
and alternate FIPS represent different states

LFLAG is not assigned a value AND

FIPFLAG = ‘noch_ss’, when inventory FIPS
and alternate FIPS represent the same state;
FIPFLAG = ‘noch_ds’, when inventory FIPS
and alternate FIPS represent different states

LFLAG is not assigned a value AND

FIPFLAG = ‘ZIP_ss’, when inventory FIPS
and alternate FIPS represent the same state;
FIPFLAG = ‘ZIP_ds’, when inventory FIPS
and alternate FIPS represent different states

LFLAG is not assigned a value AND

FIPFLAG = ‘reloc_ss’, when inventory FIPS
and alternate FIPS represent the same state;
FIPFLAG = ‘reloc_ds’, when inventory FIPS
and alternate FIPS represent different states

LFLAG is not assigned a value AND
FIPFLAG = ‘no_model’
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3.1.2 Quality assures stack parameters- defaults them where needed and for all allocated
aircraft emissions

PtDataProc checks each record for valid stack parameters and provides defaults to missing or
erroneous data. PtDataProc determines if a non-missing stack parameter should be defaulted by
comparing it to the minium and maximum range values you provide for each parameter. Because
AirportProc (Chapter 2) sets the stack parameters for allocated aircraft emissions to missing,
PtDataProc will default stack parameters for these emission records. PtDataProc defaults
missing aircraft emission stack parameters the same way it defaults all other missing stack
parameters as described below.

Stack parameter values that fall outside of the range or are missing can be defaulted in several
ways. You can have PtDataProc assign default stack parameters using the 8-digit AIRS Source
Classification Code (SCC)-based and/or 4-digit Standard Industrial Classification (SIC)-based
defaults. You choose which defaulting technique PtDataProc uses and supply information on the
valid parameter ranges and global defaults to be used through the key words you enter in the
batch file (see Tables 3-7 and 3-8 in Section 3.2.3). If you choose either SCC-based or SIC-
based defaults, PtDataProc uses ancillary SCC or SIC default files. If you choose both SCC-
based and SIC-based defaults, and an inventory record can be matched to values in both the SCC
and SIC default files, the program will use the SCC-based default over the SIC-based one.

Some stack parameters may not be addressed by either of these methods (e.g., if an inventory
record has no SCC nor SIC) or, you may choose not to use these options. In these cases,
PtDataProc uses the following “global” defaulting routine: (1) If the stack parameters are
missing, PtDataProc will default them to the global stack parameters you choose, (2) If the stack
parameters are outside of the valid range you provide, PtDataProc will use either the minimum or
maximum range value as the default. The one exception to this global defaulting routine is for
horizontal stacks or fugitives (EMRELPTY = ‘03" or ‘01'). If the stack parameters are missing or
zero for these, PtDataProc uses the following defaults: stack height of 5 meters, stack diameter of
1 meter, stack temperature of 295 K and stack velocity of 0.5 meters/second.

Diagnostic flag variables, set for each stack parameter (HTFLAG, DIAFLAG, VELFLAG, and
TEMPFLAG), explain why and how each stack parameter was assigned a default value; these are
summarized in Table 3-4. Section 3.1.3 explains how you can reduce the number of variables in
your inventory through the windowing function, but still retain these diagnostic variables, and
any other variables that are not essential for EMS-HAP processing.
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Table 3-4. Assignment of Stack Parameter Defaulting Diagnostic Flag Variables

Default  Evaluation of Invalid Stack Default Value  Value Assigned to Diagnostic Flag
Method  Parameter Assigned Variables Htflag, Diaflag, Velflag,
and Tempflag
SCC
Parameter is not missing, but is outside =~ SCC based Concatenation of the value of
of valid parameter range default DEFFLAG variable* included in SCC
default file and ‘out’
Parameter is missing SCC based Concatenation of the value of
default DEFFLAG variable* included in SCC
default file and ‘miss’
SIC
Parameter is not missing, but is outside ~ SIC based Concatenation of the value of
of valid parameter range default DEFFLAG variable* included in SIC
default file and ‘out’
Parameter is missing SIC based Concatenation of the value of
default DEFFLAG variable* included in SIC
default file and ‘miss’
Neither SCC nor SIC
Parameter is missing Global default ‘default’
Parameter is not missing, but is less Minimum range  ‘rangelow’
than the minimum range value value
Parameter is not missing, but is greater =~ Maximum ‘rangehi’
than the maximum range value range value

* the DEFFLAG variable indicates the method used to obtain the default value. It is described in more detail
Figures 10 and 11 of Appendix A

3.1.3 Removes inventory variables and records not necessary for further processing
(inventory windowing)

Because point source inventories can be very large, it is useful for further processing of the data
through EMS-HAP to reduce the size of the inventory file as much as possible. The PtDataProc
program allows you to do this in two ways: (1) by removing nonessential variables from your
inventory and (2) by removing nonessential records from your inventory.

Removal of Nonessential Variables
You can choose to have PtDataProc remove all variables except for those required for further
processing within EMS-HAP. To do this, set the value of the DOSETVAR keyword to 1 in your

batch file (see Table 3-7 in Section 3.2.3). You also have the option of providing PtDataProc
with a list of additional variables (e.g., LLPROB, LFLAG, FIPFLAG) to be retained. To do this,
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set the DOSETVAR and USELIST keywords in your batch file to 1, and provide a list of
nonessential variables in an ancillary text file (see the varlist.txt file in Table 3-6).

Removal of Nonessential Records

You can choose to have PtDataProc remove all records that have no latitude/longitude data or
that have zero emissions. To do this, set the value of the DOWINDOW keyword in your batch
file to 1. Note that if you choose to have PtDataProc perform the location data quality assurance
function, windowing the inventory to remove records without latitude and longitude data would
not be necessary, because these records would have already been removed. You would still,
however, need to perform the windowing function if you want to remove records with zero
emissions.

3.2 How do I run PtDataProc?
3.2.1 Prepare your point source inventory for input into PtDataProc
Your point source inventory must meet the following requirements:

C It must be in SAS® file format.

C To complete all point source programs, your data must contain the variables in Table 3-5
with units and values as provided. Additional variables can be present, and will be
included in the output SAS® file. However, you can choose to create an output file with
only those variables needed in subsequent EMS-HAP processing programs by choosing
the windowing function which was discussed in Section 3.1.3.

C All data records must be uniquely identifiable by using the combination of the activity ID
(ACT _ID), pollutant code (POLLCODE), and emission release point ID (EMRELPID).

C All stack parameters within a group of records identified by the FIPS code (FIPS),
activity ID (ACT _ID), and emission release point ID (EMRELPID) must be the same.

C It shouldn’t contain Alaska and Hawaii emission records because EMS-HAP ancillary
files currently don’t cover these areas.

Your inventory will meet all requirements if it is the output of the AirportProc program. See
Appendix C for a description of the preprocessing programs we developed to create a point
source inventory for input into PtDataProc from the 1996 NTI modeling files.



Table 3-5. Variables Required for PtDataProc Input Point Source Inventory SAS® File

(Variables used by PtDataProc are in bold; Other variables listed are used by subsequent point source processing programs)

Variable Name Data Description Type*
(Required units or values are in parentheses)
ACT_ID code identifying a unique activity within a process at a unique site A25
CNTL EFF* baseline control efficiency, expressed as a percentage N
COOR_ID code identifying a unique set of geographic coordinates A20
EMIS pollutant emissions value (tons/year) N
EMRELPID code identifying a unique emission point within an activity AS0
EMRELPTY physical configuration code of release point A4

(01=fugitive; 02=vertical stack; 03=horizontal stack, 04=goose neck, 05=vertical
with rain cap, 06=downward-facing vent, AP=aircraft)

FIPS 5-digit FIPS code (state and county combined) AS
MACTCODE process or site-level MACT code A7
POLLCODE unique pollutant code A10
scch EPA source category code identifying the process A10
SIC* Standard Industrial Classification (SIC) code for the site A4
SITE_ID code identifying a unique site A20
SRC TYPE description of the emission source at the site (‘nonroad’ for aircraft emissions) AlS

If you choose to define ASPEN source groups by this variable as explained in
7.1.1, or run PtGrowCntl (Chapter 6) then it must have the value of ‘major’ or
‘area’ for non-aircraft emissions.

STACKDIA diameter of stack (meters) N

STACKHT height of stack (meters) N

STACKVEL velocity of exhaust gas stream (meters per second) N

STKTEMP temperature of exhaust gas stream (Kelvin) N

UTM_Z universal transverse mercator (UTM) zone N

X longitude (decimal degrees or degrees, minutes, seconds with no separating N
characters) or UTM easting (meters or kilometers)

XY _TYPE type of coordinate system used (LAT/LON or UTM) A7

Y latitude (decimal degrees or degrees, minutes, seconds with no separating N
characters) or UTM northing (meters or kilometers)

ZIP=CODE zip code of site Al12

* Ax = character string of length x, N = numeric

* required only if you use the optional growth and control program (Chapter 6)

® used by PtDataProc only if you choose to use SCC-based defaults for missing/out-of-range stack parameters
‘used by PtDataProc only if you choose to use SIC-based defaults for missing/out-of-range stack parameters
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3.2.2 Determine whether you need to modify the ancillary input files for PtDataProc

An ancillary file is any data file you input to the program other than your emission inventory.
Table 3-6 lists the ancillary input files for PtDataProc. Of the eleven different ancillary files

required to run PtDataProc, there are only three files that you may need to modify. The other
ancillary files contain standard reference data.

If you choose to have the program default the stack parameters by SCC or by SIC, you may want
to modify the def scc.txt or def sic.txt files, respectively (file formats are provided in Appendix
A, Figures 10 and 11). If you choose to have the program remove non-essential variables from
your inventory, you may want to modify the varlist.txt file in order to retain additional non-
essential variables of your choosing (see Appendix A, Figure 12 for file format).

Table 3-6. Required Ancillary Input Files for PtDataProc

Name of File Purpose Need to Modify? Format

Provided with

EMS-HAP

zipcodes Assigns default location coordinates by zip code No SAS®

cty cntr Determines validity of state and county FIPS No SAS®

st_cntr Determines state FIPS from postal code No SAS®

counties Determines state and county FIPS from geographic No SAS®
coordinates

bound6 Determines state and county FIPS from geographic No SAS®
coordinates

cntyctr2 Determines state and county FIPS from geographic No SAS®
coordinates

trctarry Assigns random census tract by county for purpose of No SAS®
assigning default location coordinates

tractinf Provides census tract centroid coordinates for default No SAS®
location coordinates

def scc.txt Assigns default stack parameters by SCC if you choose If you choose to text
this option default stack

parameters by SCC

def sic.txt Assigns default stack parameters by SIC if you choose If you choose to text

this option default stack
parameters by SIC
varlist.txt Provide list of non-essential variables to be retained in If you choose to text

inventory if you choose this option

retain additional
variables on the
inventory
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3.2.3 Prepare your batch file

The batch file serves two purposes: (1) allows you to pass “keywords” such as file names and
locations, program options, and run identifiers to the program, and (2) sets up the execute
statement for the program. A sample batch file for PtDataProc is shown in Figure 2 of
Appendix B.

Specify your keywords
Table 3-7 shows you how to specify keywords to select which functions you want PtDataProc to
perform. For example, if you’ve already calculated your latitude and longitudes in decimal
degrees and quality assured them, you may choose not to use this function. For this situation, set

the keyword “DOLOCATE” to zero.

Table 3-7. Keywords for Selecting PtDataProc Functions

PtDataProc Function Keyword (values provided
cause function to be perfomed)

Quality assurance of location data DOLOCATE =1
Quality assurance of stack parameters and defaulting of aircraft emission DOSTACK=1
stack parameters
Use SCC based defaults; use global defaults or range defaults if SCCDEFLT = 1; SICDEFLT =0

parameters are still missing or out-of-range after SCC default process

Use SIC based defaults; use global defaults or range defaults if SCCDEFLT = 0; SICDEFLT =1
parameters are still missing or out-of-range after SIC default process

Use both SIC and SCC based defaults; use global defaults or range SCCDEFLT = 1; SICDEFLT =1
defaults if parameters are still missing or out-of-range (Note: when

single record can be defaulted by both SIC and SCC-based defaults,

PtDataProc will use the SCC default)

Use only global defaults (range defaults if parameters are out of range) =~ SICDEFLT = 0; SCCDEFLT =0

Window Inventory to reduce variable list DOSETVAR =1
Specify additional variables to retain on output inventory file USELIST =1
Don’t retain any non-essential variables on output inventory file USELIST =0

Window Inventory to exclude zero emissions and unlocated records DOWINDOW=1

Table 3-8 describes all of the keywords required in the batch file. PtDataProc is the only EMS-
HAP program that uses “include” programs within the actual program. You specify the name of
these programs in the batch file (in the “Program Files” section). You must put the three
ancillary files used by ‘latlon2fip.inc’ in the directory named by keyword MAP DIR, and they
must have the same names as the files we supplied to you (bound6, counties and cntyctr2). Note
the sections called “Valid Stack Parameter Ranges” and “Global Stack Parameters.” You supply
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the values for stack parameter ranges used to determine if a stack parameter is valid. PtDataProc
will use the upper or lower bounds of the range as a “range default” if parameters are not
defaulted using SCC and/or SIC based defaults. You also supply values for global default stack
parameters for missing stack parameters not defaulted by the other methods.

Table 3-8. Keywords in the PtDataProc Batch File

Keyword Description of Value

Input Inventory Files
IN DATA Input SAS® file directory
INSAS Input inventory SAS® file name

Program Files (Prefix of file name provided with EMS-HAP in parentheses)
INC_DIR Include program directory
VALIDFIP Include program file name to determine validity of county FIPS code (validFIP)
FINDFIPS Include program file name to determine county FIPS based on latitude and

longitude (latlon2fip)
Ancillary Files (Prefix of file name provided with EMS-HAP in parentheses)

REFFILE Ancillary SAS® file directory

REFTEXT Ancillary text file directory

MAP_DIR Ancillary mapping file directory. This directory must contain the SAS®™ files
named bound6, counties and cntyctr2, which are used by the include program
latlon2fip

ZIP Zip code to FIPS and lat/lon cross-reference text file prefix (zipcodes)

CNTYCENT County FIPS to county centroid location SAS® file prefix (cty cntr)

STCENT State FIPS to postal code cross-reference SAS® file prefix (st_cntr)

TRACTS County FIPS to random list of tracts correspondence SAS® file prefix (trctarry)

TRCTINFO Census tracts to state and county FIPS code, tract centroid, and tract radius
correspondence SAS® file prefix (tractinf)

SCCDEFLT SCC to default stack parameters correspondence text file prefix (def scc)

SICDEFLT SIC to default stack parameters correspondence text file prefix (def sic)

VARLIST Prefix of file containing list of additional variables to be retained in inventory

output file (varlist)
Program Options (see also Table 3-7)
DOLOCATE 1= quality assure location data; 0 = don’t quality assure them

DOSTACK 1= quality assure stack parameters; 0 = don’t quality assure them.
DOSCCDEF 1= assign default stack parameters by SCC; 0= don’t assign them by SCC
DOSICDEF 1=assign default stack parameters by SIC; 0 =don’t assign them by SIC
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Table 3-8. Keywords in the PtDataProc Batch File (continued)

Keyword Description of Value
DOSETVAR 1=retain only those non-essential variables from inventory specified by the user,
based on the value of USELIST and VARLIST
O=retain all variables
USELIST 1= use ancillary file (keyword VARLIST) to provide additional non-essential
variables to retain in inventory
0=don’t retain any non-essential variables from the inventory
DOWINDOW I=remove all records with zero emissions values or records without latitude and
longitude values
0= don’t remove records with zero emissions or without latitude and longitude
values (note that values without latitude and longitude values will still be removed
if you perform the data quality assurance of location data function)
EMISVAR Emissions variable used
Valid Stack Parameter Ranges
DLOWHT Minimum range value for valid stack height (in meters)
DHIHT Maximum range value for valid stack height (in meters)
DLOWDIA Minimum range value for valid stack diameter (in meters)
DHIDIA Maximum range value for valid stack diameter (in meters)
DLOWVEL Minimum range value for valid stack velocity (in meters/second)
DHIVEL Maximum range value for valid stack velocity (in meters/second)
DLOWTEMP Minimum range value for valid stack temperature (in Kelvin)
DHITEMP Maximum range value for valid stack temperature (in Kelvin)
Global Default Stack Parameters
DFLTHT Default stack height (in meters)
DFLTDIA Default stack diameter (in meters)
DFLTVEL Default stack exit gas velocity (in meters/second)
DFLTTEMP Default stack exit gas temperature (in Kelvin)
Additional Input Data
EMISVAR Variable name containing the emissions data you want processed
Output files
OUTDATA Output SAS® file directory
OUTTEXT Output directory for text file of records without latitude/longitude data
OUTSAS Output inventory SAS® file name (contains all variables and records)
FINAL Output inventory SAS® file name after windowing
NOLOCATE Output data SAS™ file name containing records without coordinates
ZEROEMIS Output data SAS® file name containing records with zero emissions values

You must include all directory names, file names, and variable values even if they are related to a
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function that you do not select to perform. For example, if you set DOSTACK to 0, you still
need to assign a value to the keywords for the SIC and SCC based default files and the global
default stack parameters in your batch file. The values provided in this circumstance do not need
to represent actual file names; they are merely place holder values for the keywords.

Prepare the execute statement

The last line in the batch file runs the PtDataProc program. In the sample batch file provided in
Figure 2 of Appendix B, you will see a line preceding the run line that creates a copy of the
PtDataProc code having a unique name. It is this version of the program that is then executed in
the last line. If you do this, the log and list files created by this run can be identified by this
unique name. If you don’t do this and run the program under a general name, every run of
PtDataProc will create a log and a list file that replace any existing files of the same name.

You may find that you need to define a special area on your hard disk to use as work space when
running PtDataProc. In the sample batch file, a work directory is defined on the last line
following the execution of PtDataProc. The directory you reference here must be created prior to
running the program. For example, the statement:

‘sas ptdataproc_061600.sas -work /data/work15/dyl/’ assigns a work directory called
“/data/work15/dyl”.

3.2.4 Execute PtDataProc

There are two ways to execute the batch file. One way is to type ‘source’ and then the batch file
name. Alternatively, first set the permission on the file to ‘execute.” You do this by using the
UNIX CHMOD command and adding the execute permission to yourself, as the owner of the
file, to anyone in your user group, and/or to anyone on the system. For example,

‘chmod u+x PtDataProc.bat” gives you permission to execute the batch file. Refer to your UNIX
manual for setting other permissions. After you have set the file permission, you can execute the
batch file by typing the file name on the command line, for example, ‘PtDataProc.bat’.

3.3 How do I know my run of PtDataProc was successful?
3.3.1 Check your SAS® log file

Review the output log file to check for errors or other flags indicating incorrect processing. To

do this, search the log file for occurrences of the strings “error”, “warning”, “not found”, and
“uninitialized”. These can indicate problems with input files or other errors.

You can also look at the number of records in the input inventory file and compare it to the
number of records in the output inventory file. The number of records shouldn’t change unless
PtDataProc removed records during the quality assurance of the location data or during the
windowing of the inventory. If so, you can determine the number of records written to the
PtDataProc output files containing the records which have been dropped from the inventory (files
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“nolocate” and “nomodel”) and the SAS® file containing the records with zero emissions (file
named by keyword ZEROEMIS).

3.3.2 Check your SAS® list file
The list file contains the following information:

C First 100 sites requiring location defaulting due to missing or invalid location data

C First 100 sites dropped from the inventory because a default location could not be
determined; emissions total from all records dropped from inventory

C First 100 sites dropped from the inventory because the disagreement between the location
and FIPS of the facility could not be resolved; emissions total from all records dropped
from inventory

C Pollutant-level and state-level emissions totals and record counts after all location
defaulting is complete

C First 100 sites with out-of-range stack parameters; emissions total from all records with
out-of-range stack parameters

C  Pollutant-level and state-level emissions totals and record counts after defaulting of stack
parameters

3.3.3 Check other output files from PtDataProc

You should check for the existence of the output inventory file named by keyword FINAL if you
chose to window the inventory, or by keyword OUTSAS if you didn’t. While either of these two
files can serve as the input to PtAspenProc, you will likely want to use the file you reduced
through the window function (named by keyword FINAL) to minimize the disk space use.

PtDataProc also creates SAS® and ASCII formatted output files containing more information on
how the location and stack parameters were defaulted or dropped from the inventory. Table 3-9
describes these files.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

3-18




Table 3-9. Additional QA Files Created by PtDataProc

PtDataProc QA output files File Contents
Function

Quality assurance of location data

dfltloc all records where location was defaulted
because of missing or invalid location data

nolocate.txt and all records dropped from inventory because a
nolocate default location could not be determined
nomodel.txt and all records dropped from inventory because
nomodel discrepancy between location and state and

county FIPS could not be resolved
Quality assurance of stack parameters

stkcheck all records where stack parameters are outside a
normally anticipated range of values you supply
in the “Valid Stack Parameter Ranges” section
of Table 3-8

Window inventory to exclude nonzero emissions and unlocated sites

file name assigned  all records dropped from the inventory where

through keyword emission values are zero

ZEROEMIS

file name assigned  all records dropped from inventory because
through keyword either latitude and/or longitude are missing
NOLOCATE (Note: if you chose to quality assure the

location data, then this file should be empty)
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CHAPTER 4
Point Source Processing
The ASPEN-Specific Program (PtAspenProc)

PtAspenProc is executed after PtDataProc. The resulting point source emission inventory is then
used as input to PtTemporal (see Figure 1-1).

4.1 What is the function of PtAspenProc?
The ASPEN-Specific Processing Program (PtAspenProc) prepares pollutant-specific information
for the ASPEN model and determines ASPEN modeling parameters. PtAspenProc performs the
functions listed below:
C Selects pollutants, groups and/or partitions pollutants, and determines their characteristics
C Assigns urban/rural dispersion parameters

C Assigns vent type and building parameters

Figure 4-1 shows a flowchart of PtAspenProc. The following sections describe the above
bullets.
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Batch File Containing E
Keywords e.g. File Names +——» Reads Keywords

. 1
and Locations !

i PtAspenProc: MACRO SELHAPS

. »| Reads point source inventory and HAP table
files. Selects, partitions, and groups pollutants
_____________________________ ] according to contents of HAP table file.

! PtAspenProc: MACRO TRCTFLAG

. »| Reads County Flag File and Tract Information
File. Assigns urban/rural dispersion flag based
_____________________________ ; on either county or tract designation.

PtAspenProc: MACRO DEFAULT

Assigns vent type and building parameter
variables.

L

Output Point Source
Inventory File

_______
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Figure 4-1. PtAspenProc Flowchart
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4.1.1 Selects pollutants, groups and/or partitions pollutants, and determines their
characteristics

PtAspenProc reads the point source inventory and selects, partitions, and groups pollutants to be
modeled by ASPEN. It also assigns pollutant characteristics that tell ASPEN how to treat
reactive decay and deposition. You control these processes through your entries in an ancillary
file that we refer to as the “HAP table.” PtAspenProc uses two HAP table files. One is used for
the allocated aircraft emissions which you obtained by running AirportProc. The other is for all
other (i.e., non-aircraft) point sources. PtAspenProc uses the source type variable (SRC_TYPE)
to distinguish between aircraft point sources and all other point sources. All allocated aircraft
emissions have SRC_TYPE = “nonroad”. PtAspenProc’s utilization of two different HAP tables
gives you the flexibility to assign different pollutant characteristics (e.g., different particulate size
classes for the particulate pollutants) to the pollutants from aircraft emissions.

PtAspenProc uses the HAP table to:

C Subset the inventory to include only those pollutants you’ve chosen to model

C Assign a reactivity class to each gaseous pollutant and a particulate size class to each
particulate pollutant (through the variable REACT)

C  Group multiple species into a single pollutant category

C Partition pollutants into multiple pollutant categories with different reactivity or
particulate size classes (e.g., apportion lead chromate to lead compounds, fine particulate;
lead compounds, coarse particulate; chromium compounds, fine particulate and
chromium compounds, coarse particulate)

C Apply potency factors, molecular weight, or other adjustment factors (FACTOR variable)
to the emissions of different species in a pollutant category

C Assign the resulting pollutant or pollutant category to be modeled in ASPEN a unique
HAP code (variable NTI HAP) used for inventory projections in PtGrowCntl, a unique
pollutant group code (variable SAROAD) used for ASPEN modeling and a description of
the group (variable SAROADDC)

Section 4.2.3 contains instructions on how to modify a HAP table to meet your needs. Appendix
A, Tables 1-4 contain printouts of the HAP tables supplied with EMS-HAP. Appendix D,
Sections D.5 and D.6 discuss the development of these HAP tables.

4.1.2 Assigns urban/rural dispersion parameters

The ASPEN model uses different dispersion coefficients and deposition rates for urban and rural
sources. Thus, each emission source must be identified as being located in either an urban or a
rural census tract. PtAspenProc supplies this information through the assignment of the
urban/rural flag (UFLAG) where a value of 1 indicates an urban tract, and a value of 2 indicates a
rural tract. In many cases, all of the tracts within a county are either all urban or all rural, and the
assignment of the urban/rural flag is made by matching the state and county FIPS code to county
data in an ancillary file called ctyflag which contains urban/rural flags for uniform (i.e., either all
urban or all rural) counties. In cases where the tracts within a county are not uniformly urban or
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rural, PtAspenProc assigns the urban/rural flag by determining the specific tract in which the
facility is located, and matching it to tract-level urban/rural data contained in an ancillary file
called tractinf. The ancillary files supplied with EMS-HAP use the same urban/rural
designations used in the EPA’s Cumulative Exposure Project (CEP).” The CEP based the
designation on residential population density data for 1990 (urban if greater than 750
people/km2), except for a few very small tracts. You can change these designations by changing
ctyflag and tractinf. They are described briefly in Section 4.2.2 (Table 4-3), and their formats are
provided in Figures 14 and 9, respectively of Appendix A.

4.1.3 Assigns vent type and building parameters

PtAspenProc assigns the vent type parameter and several building parameters required by the
ASPEN model. The value of the vent type variable (IVENT) is assigned based on the stack type
specified by the emission release point type variable (EMRELPTY) according to the scheme
summarized in Table 4-1. An IVENT value of 0 (zero) represents a stacked vent and the ASPEN
model performs plume rise calculations for these stacks. When the IVENT value is 1,
representing a non-stacked vent, ASPEN does not perform plume rise calculations.

Table 4-1. Assignment of Vent Type Variable

Value of Assigned
Stack Type EMRELPTY Value of
IVENT
vertical, goose neck, vertical with rain cap, downward-facing vent  2,4,5,6 0
horizontal 3 1
fugitive 1 1
aircraft emissions AP 1

The building parameters required by the ASPEN model are a building code (IBLDG), building
width (BLDW), and building height (BLDH). For horizontal stacks, PtAspenProc sets the
building code to “1" and both building dimension variables to 5 meters. For all other stacks, the
building code is set to “0" and both dimension variables are set to 0 meters.

4.2 How do I run PtAspenProc?
4.2.1 Prepare your point source inventory for input into PtAspenProc

The point source inventory you use for input into PtAspenProc can come from a variety of
sources, but you will likely use the output inventory created by PtDataProc (see Chapter 3). If
your inventory has allocated aircraft emissions (from running AirportProc) you will have had to
run PtDataProc in order to default the missing aircraft emission stack parameters. If your input
to PtAspenProc is the result of processing through PtDataProc, the inventory will meet all
requirements. This inventory will contain at least the variables listed in Table 4-2. It may
contain additional variables such as the diagnostic flag variables (LFLAG, FIPFLAG, etc.)
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created by PtDataProc depending on the options you chose for the windowing function in
PtDataProc (see 3.1.3).

Table 4-2. Variables in the PtAspenProc Input Point Source Inventory SAS® File
Variables used by PtAspenProc are in bold;

other variables listed are used b; greviouslg run or subseguent goint source grocessing grograms

Variable Name Data Description Type*
(Required units or values are in parentheses)

ACT_ID code identifying a unique activity within a process at a unique site A25
CNTL_EFF* baseline control efficiency, expressed as a percentage N
COOR _ID code identifying a unique set of geographic coordinates A20
EMIS pollutant emissions value (tons/year) N
EMRELPID code identifying a unique emission point within an activity AS50
EMRELPTY physical configuration code of release point A4

(O1=fugitive; 02=vertical stack; 03=horizontal stack, 04=goose neck,
05=vertical with rain cap, 06=downward-facing vent, AP=aircraft)

FIPS 5-digit FIPS code (state and county combined) AS
LAT latitude (in decimal degrees) N
LON longitude (in negative decimal degrees)

MACTCODE process or site-level MACT code A7
POLLCODE unique pollutant code Al0
SCC EPA source category code identifying the process A10
SIC Standard Industrial Classification (SIC) code for the site A4
SITE_ID code identifying a unique site A20
SRC_TYPE description of the emission source at the site (‘nonroad’ for aircraft AlS

emissions). If you choose to define ASPEN source groups by this variable as
explained in 7.1.1, or run PtGrowCntl (Chapter 6) then it must have the value
of ‘major’ or ‘area’ for non-aircraft emissions.

STACKDIA diameter of stack (meters) N
STACKHT height of stack (meters) N
STACKVEL velocity of exhaust gas stream (meters per second) N
STKTEMP temperature of exhaust gas stream (Kelvin) N

* Ax = character string of length x, N = numeric
a required only by the optional Growth and Control Program (Chapter 6)
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4.2.2 Determine whether you need to modify the ancillary input files for PtAspenProc

An ancillary file is any data file you input to the program other than your emission inventory.
Table 4-3 lists the ancillary input files for PtAspenProc. The ones you’ll likely need to modify
are the HAP table files. Four different HAP table files are provided with EMS-HAP. These files
were developed for use with different emission data sources (point and area, onroad mobile, and
nonroad mobile) and for different pollutant types (directly emitted HAPs, and HAP precursors
that lead to secondary HAP formation). In Appendix D, Section D.5 details how we developed
the HAP table files for directly emitted HAPs, and Section D.6 details how we developed the
HAP table for the precursors. All of these files contain the same type of information in the same
format. You will probably want to modify these HAP table files in order to select and group the
pollutants for your modeling needs. A description of the function and format of a HAP table file

is presented in the next section. Complete listings of the individual HAP table files provided
with EMS-HAP can be found in Appendix A (Tables 1-4).

Table 4-3. Required Ancillary Input Files for PtAspenProc

Name Purpose Need to Modify Format
HAP table  Selects pollutants to be modeled, assigns If you choose to change Text
for non- reactivity and particulate size classes, groups selection or characteristics
aircraft pollutants, adjusts emissions for non-aircraft  of pollutants from those in
point point source emission records files provided with EMS-
sources HAP
HAP table  Selects pollutants to be modeled, assigns If you choose to change Text
for aircraft  reactivity and particulate size classes, groups selection or characteristics
sources pollutants, adjusts emissions of pollutants from those in
for allocated aircraft emission records files provided with EMS-
HAP
tractinf Provides census tract centroid location and If you choose to update the SAS®
radius and urban/rural dispersion flag for tract-level urban/rural
assigning dispersion flag to a site at the dispersion designations
tract-level
ctyflag Assigns urban/rural dispersion flag based on  If you’ve updated the tract- ~ SAS"

county FIPS for counties with uniform
census tracts

level urban/rural dispersion
designations
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4.2.3 Modify the HAP table input files
We’ve supplied you with four HAP Table files.

1) point_area HAP table (haptabl point area.txt)

2) onroad mobile HAP table (haptabl onroad.txt)

3) nonroad mobile HAP table (haptabl nonroad.txt)

4) precursor HAP table (haptabl precursor.txt), which applies to precursors from point, area,
onroad and nonroad sources.

Precursors are pollutants that cause HAPs to form secondarily in the atmosphere. They may or
may not be HAPs themselves. More information about processing HAP precursors can be found
in Appendix D, Section D.6.

PtAspenProc uses two HAP table files in a single run. One is for aircraft emission sources which
were allocated to specific locations by the AirportProc program, and one is for non-aircraft point
sources. Before you run PtAspenProc you’ll need to select the appropriate HAP tables and
modify them to fit your modeling needs and your inventory. If you are running the direct
emissions of HAPs, then select the point_area HAP table for non-aircraft emissions and nonroad
HAP table for aircraft emissions. Select the precursor HAP table for both non-aircraft point
sources and aircraft point sources if you are processing precursors to HAPs; Figure 3 of
Appendix B provides example batch files with these HAP table selections.

Y ou may not need to modify any of the HAP table files provided with EMS-HAP. The most
likely reason to modify one of these files would be to select different pollutants or to assign
particulate size classes differently. In addition, you must change the file if it does not include all
species contained in your inventory. Do this by adding records for these species to a HAP table
file. Otherwise, EMS-HAP won’t process these pollutants and it won’t pass them to the ASPEN
model.

The remainder of this section describes the HAP table file. It describes how EMS-HAP uses the
information contained in the HAP table, and gives you the background you need to make
decisions on modifying the HAP tables for use with your inventory.

Key Features of the HAP table

With the HAP table, you can select which pollutants to retain from your emission inventory.

You can also group pollutants together (e.g., group lead oxide and lead chromate into lead
compounds) or partition pollutants (e.g., partition lead chromate into lead compounds and
chromium compounds). Depending on your inventory, you may need to modify the emission
values to account for such things as reactivity differences between two pollutants in the same
group or expressing the mass of metal-containing HAPs as the mass of the metal (which you may
want to do if you are combining emissions from several different metal-containing HAPs).
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PtAspenProc makes these adjustments to the emissions by applying a weighting factor also
included in the HAP table file. Last, ASPEN modeling requires that every pollutant or pollutant
group be assigned a unique code and a corresponding reactivity class for the SAROAD code.
PtAspenProc assigns these based on the information in the HAP table file.

Table 4-4 shows the format of the HAP tables that PtAspenProc uses for HAP-specific
processing. All variables except for POLLDESC and SAROADDC are required to have values
for the pollutants you choose to model. However, values of those variables would be useful for
interpreting information in the SAS® list file (see Section 4.3.2). PtAspenProc does not default
any information not present in your HAP table. Table 4-5 gives sample entries which illustrate
the key HAP-specific modeling features of EMS-HAP.

Table 4-4. Structure of the HAP Table

Variable name used Description Type* Column Length Range
in PtAspenProc
POLLDESC Individual chemical name, C 1 45
prior to aggregation
SAROADDC Name of the aggregated C 47 50
SAROAD code
POLLCODE Code identifying individual C 100 10

chemical in inventory (typically
a Chemical Abstracts System

[CAS] No.)
REACT Reactivity or Particle Size Class N 113 1 1-9
KEEP Flag determining whether C 121 1 Y orN
chemical will be modeled
SAROAD Code defining a single chemical C 128 5
or group of chemicals for
modeling. Can be an historic
SAROAD code, or arbitrarily
assigned.
FACTOR Emission adjustment factor N 135 7
NTI _HAP Code identifying HAP on the C 144 3 1-188

Clean Air Act HAP list. Used
only in projection program
PtGrowCntl (Chapter 6)

* Type C=character, N=numeric
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Table 4-5. Sample Entries in a HAP Table

Inventory species name HAP category name NTI React- | Keep [SAROAD |Factor to| NTI
species ivity ? code |adjustto| HAP
code class emission | No.
value
(TEF or
other)

Dioxins, total, w/o individ. isomers reported Dioxins/Furans as TEQ, upper bound 610 1 Y 80245 1.000 903
1,2,3,7,8-Pentachlorodibenzo-p-dioxin Dioxins/Furans as TEQ, upper bound 40321764 1 Y 80245 0.500 903
2,3,7,8-Tetrachlorodibenzo-p-dioxin Dioxins/Furans as TEQ, upper bound 1746016 1 Y 80245 1.000 903
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin Dioxins/Furans as TEQ, upper bound 19408743 1 Y 80245 0.100 903
1,2,3,4,6,7,8-Heptachlorodibenzo-p-/dioxin Dioxins/Furans as TEQ, upper bound 35822469 1 Y 80245 0.010 903
Octachlorodibenzo-p-dioxin Dioxins/Furans as TEQ, upper bound 3268879 1 Y 80245 0.001 903
Dioxins, total, w/o individ. isomers reported Dioxins/Furans as TEQ, lower bound 610 1 Y 80245 0.000 903
2,3,7,8-Tetrachlorodibenzo-p-dioxin Dioxins/Furans as TEQ, lower bound 1746016 1 Y 80412 1.000 903
1,2,3,7,8-Pentachlorodibenzo-p-dioxin Dioxins/Furans as TEQ, lower bound 40321764 1 Y 80412 0.500 903
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin Dioxins/Furans as TEQ, lower bound 19408743 1 Y 80412 0.100 903
1,2,3,4,6,7,8-Heptachlorodibenzo-p-/dioxin Dioxins/Furans as TEQ, lower bound 35822469 1 Y 80412 0.010 903
Octachlorodibenzo-p-dioxin Dioxins/Furans as TEQ, lower bound 3268879 1 Y 80412 0.001 903
Lead & Compounds Lead compounds, fine particulate 195 2 Y 80193 0.740 122
Lead carbonate Lead compounds, fine particulate 598630 2 Y 80193 0.574 122
Lead titanate Lead compounds, fine particulate 12060003 2 Y 80193 0.506 122
Lead sulfate Lead compounds, fine particulate 7446142 2 Y 80193 0.506 122
Lead oxide Lead compounds, fine particulate 1309600 2 Y 80193 0.687 122
Lead nitrate Lead compounds, fine particulate 10099748 2 Y 80193 0.463 122
Lead & Compounds Lead compounds, coarse particulate 195 3 Y 80393 0.260 122
Lead carbonate Lead compounds, coarse particulate 598630 3 Y 80393 0.202 122
Lead titanate Lead compounds, coarse particulate 12060003 3 Y 80393 0.178 122
Lead sulfate Lead compounds, coarse particulate 7446142 3 Y 80393 0.178 122
Lead oxide Lead compounds, coarse particulate 1309600 3 Y 80393 0.241 122
Lead nitrate Lead compounds, coarse particulate 10099748 3 Y 80393 0.163 122
Hydrogen Cyanide Cyanide Compounds, gas 74908 1 N 80145 0.963 82
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Selecting the pollutants you want to model

Set the KEEP variable to “Y” for each pollutant that you want to model, and “N” for each
pollutant you don’t want to model. EMS-HAP uses this variable to determine which records to
keep for further processing. EMS-HAP will keep records for the pollutants in the HAP table
with KEEP equal to “Y” and drop records for pollutants with KEEP equal to “N.”

Assigning reactivity and particulate size classes to the pollutants

Make sure your HAP table has an assignment of the reactivity variable for every pollutant you
want to model. If you have additional information on how HAPs partition between fine and
coarse particulate size classes or between gas and particulate matter, you may want change how
they are partitioned in the HAP tables provided. To do this, you need to also read about
combining and partitioning inventory species into groups presented in the next section.

EMS-HAP uses the REACT variable to provide ASPEN information on the amount of decay or
deposition to use for each pollutant. As emissions disperse downwind, most organic HAPs are
gradually converted to other compounds. Particulate HAPs gradually settle and deposit as they
disperse downwind from an emission source. The REACT variable in Table 4-4, specifies the
reactivity class, or in the case of particulate HAPs, the particulate size class. EMS-HAP uses
these classes to establish and provide decay rate information for the ASPEN input files, as
discussed in Chapter 7, Section 7.1.2.

ASPEN uses up to seven reactivity classes to quantify degradation of gaseous organic pollutants,
and two classes to distinguish between fine and coarse particulate pollutants. These classes are:

* non-reactive or very low reactivity (REACT=1)
* low reactivity (REACT=9)

* medium low reactivity (REACT=4)

* medium reactivity (REACT=5)

* medium high reactivity (REACT= 6)

* high reactivity (REACT=S)

* very high reactivity (REACT=7)

» fine: particles with acrodynamic diameter less than 2.5 )m- (REACT=2)
» coarse: particles with acrodynamic diameter beween 2.5 and 10 )m- (REACT=3)

This classification system and the associated decay coefficients were developed for the
Cumulative Exposure Project (CEP).° The decay coefficients are located in the ancillary file
called indecay.txt. This file is used with PtFinalFormat (Chapter 7, see 7.2.2) and AMProc
(Chapter 10, see 10.2.2). Appendix A, Figure 26, contains sample file contents for indecay.txt.
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Combining/partitioning inventory species into groups

To group or partition inventory species, follow the directions in Table 4-6 below. If you are
partitioning HAPs, you must also adjust the FACTOR variable as discussed in the following

section.

Table 4-6. Directions for Partitioning or Grouping of Inventory Species

If you want to

Then

For Example......

Partition a pollutant
into more than one
category.

Group multiple
inventory species to
the same HAP
category.

Partition a pollutant
into different particle
size classes, while at
the same time
grouping it together
with other pollutants
in a HAP category.

Use multiple records (in the HAP table)
with the same POLLCODE value and
different SAROAD values. You need a
separate record for each HAP category to
which the pollutant is assigned. Also see
Table 4-7 for information on how to
adjust the FACTOR variable.

Use multiple records (in the HAP table)
with the same SAROAD value, and
different POLLCODE values.

Use two records for each pollutant. Both
records have the same POLLCODE but
different SAROAD codes. One record
has a SAROAD representing the fine
particulate group, and one record has a
SAROAD representing the coarse
particulate group.

Table 4-5 shows “Lead &
Compounds” partitioned to
“Lead Compounds, coarse” and
“Lead Compounds, fine”
categories.

Table 4-5 shows that both
“Dioxins, total, w/o individ.
isomers reported”and
“1,2,3,7,8-Pentachlorodibenzo-p-
dioxin” are assigned to the
“Dioxins/Furans as TEQ, upper
bound” HAP group.

Table 4-5 shows how to group
six lead inventory entries into
“Lead Compounds” and in turn
divide them into fine (REACT
=2) and coarse (REACT =3)
particulates. Note that 12 records
are needed in the HAP table, two
for each of the 6 species.

Adjusting emissions

Use the FACTOR variable to make adjustments to emissions as shown in Table 4-7. If you are
not adjusting emissions, you must set the FACTOR variable to 1. A missing FACTOR variable
will drop emissions for that pollutant from your inventory.
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Table 4-7. Using FACTOR Variable to Adjustment Emissions

Use FACTOR to........

For Example......

Apportion a pollutant’s emissions
into more than one category

Adjust the emissions of a metal or
cyanide compound to account for
only the metal or cyanide portion of
the compound

Adjust the emissions of a metal or
cyanide compound to account for
only the metal or cyanide portion of
the compound and apportion the
emissions into more than one
category

Adjust the emissions of a dioxin
congener to 2,3,7,8-
tetrachlorodibenzodioxin toxic
equivalents (TEQs) using a toxics
equivalency factor (TEF)

Apply two different TEFs for those
dioxin/furans that can not be
converted to TEQ to produce both
upper and lower bound estimates for
dioxin/furans

If “Lead & Compounds” contained 26% coarse particulate and 74%

fine particulate, the factors (hereafter referred to as “split factors™) to
apportion emissions into coarse and fine particulate classes would be

0.26 and 0.74, respectively

To quantify how much cyanide gas emissions come from Hydrogen
Cyanide (CHN), use a factor (hereafter referred to as “metal
reduction factor”) equal to the ratio of the molecular weight (MW) of
total cyanide moles in CHN to the molecular weight of CHN. The
MW of cyanide moles is 26.0177, and the MW of CHN is 27.0256.
The factor for CHN is therefore 26.0177/27.0256= 0.9627.

Combine the coarse fine split factor and metal reduction factor by
multiplying them together. For Lead Carbonate (CO3PD), the metal
reduction factor is the MW of lead (207.9) divided by the MW of
CO3Pb (267.2092), which is 0.7754. Given a 26/74 coarse/fine
split, the factor used in the HAP table for processing lead carbonate
for the coarse lead category is 0.7754*0.26= 0.202, and the factor for
the fine lead category is 0.7754*0.74 = 0.574

1,2,3,7,8-Pentachlorodibenzo-p-dioxin has a TEF of 0.5, thus use a
factor of 0.5 to adjust this species to TEQ.

Assign a TEF of 1.0 to “Dioxins, total, w/o individ. isomers
reported” to reflect an upper end estimate of TEQ. Assign it a TEF
of 0.0 to reflect a lower bound estimate of TEQ

The emissions for a HAP category is the sum of the adjusted emission for each species in the
category. The following hypothetical example illustrates how PtAspenProc groups and partitions
inventory species. Refer to Table 4-5 for the factors used in this example. A given stack emits
lead oxide, lead carbonate, and lead sulfate emissions. PtAspenProc calculates the emissions (E)
of lead compounds fine particulate (SAROAD= 80193) from that stack as:

E

lead compounds, fine particulate

= 0.687*E |,y oyiq + 0.574*E

+ 0.506*E

Lead carbonate lead sulfate

The emissions of lead compounds coarse particulate (SAROAD=80393) are calculated as:

E

lead compounds, coarse particulate

= 0.241*E | oyiqe + 0.202*E

+0.178*E

Lead carbonate lead sulfate
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4.2.4 Prepare your batch file
The batch file serves two purposes: (1) allows you to pass “keywords” such as file names and
locations, program options, and run identifiers to the program, and (2) sets up the execute
statement for the program. A sample batch file for PtAspenProc is shown in Figure 3 of
Appendix B.

Specify your keywords

Table 4-8 describes the keywords required in the batch file. Use keywords to locate and name all
input and output files.

Table 4-8. Keywords in the PtAspenProc Batch File

Keyword Description of Value

Input Inventory Files
IN DATA Input SAS® file directory

INSAS Input inventory SAS® file name
Ancillary or Reference Files (Prefix of file name provided with EMS-HAP)
REFSAS Reference SAS® file directory
REFTEXT Reference text file directory
PTHAPS HAP table file prefix; used for non-aircraft point source emissions

(haptabl_point_area or haptabl_precursor)

MOBHAPS  HAP table file prefix; used for aircraft point source emissions (haptabl nonroad
or haptabl_precursor)

CTYFLAG County FIPS to urban/rural flag correspondence SAS® file for counties with a
uniform flag for all tracts within the county (ctyflag)

TRCTINF Census tract information SAS® file containing data necessary to assign an
urban/rural flag (tractinf)

Additional Input Data

EMISVAR Variable name containing the emission data values
Output files

OUTDATA  Output SAS® file directory

OUTSAS Output inventory SAS® file name

Prepare the execute statement

The last line in the batch file runs the PtAspenProc program. In the sample batch file provided in
Appendix B, you will see a line preceeding the run line that creates a copy of the PtAspenProc
code having a unique name. It is this version of the program that is then executed in the last line.
If you do this, the log and list files created by this run can be identified by this unique name. If
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you don’t do this and run the program under a general name, every run of PtAspenProc will
create a log and a list file that will replace any existing files of the same name.

You may find that you need to assign a special area on your hard disk to use as work space when
running PtAspenProc. In the sample batch file, a work directory is defined on the last line
following the execution of PtAspenProc. For example, the command

‘sas PtAspenProc_011300.sas -work /data/work15/dyl/” assigns a work directory called
“/data/work15/dyl”. The directory you reference must be created prior to running the program.

4.2.5 Execute PtAspenProc

There are two ways to execute the batch file. One way is to type ‘source’ and then the batch file
name. Alternatively, first set the permission on the file to ‘execute.” You do this by using the
UNIX CHMOD command and adding the execute permission to yourself, as the owner of the
file, to anyone in your user group, and/or to anyone on the system. For example,

‘chmod u+x PtAspenProc.bat’ gives you permission to execute the batch file. Refer to your UNIX
manual for setting other permissions. After you have set the file permission, you can execute the
batch file by typing the file name on the command line, for example, ‘PtAspenProc.bat’.

4.3 How do I know my run of PtAspenProc was successful?
4.3.1 Check your SAS® log file

You need to review the output log file to check for errors or other flags indicating incorrect
processing. This review should include searching the log files for occurrences of the strings

“error”, “warning”, “not found”, and “uninitialized”. These can indicate problems with input
files or other errors.

Depending on how you selected, partitioned, and grouped pollutants, the number of records in
the output inventory file will be different from the number of records in the input inventory file.
After the application of the HAP table files, the number of records in the output inventory file
should not change when the urban/rural dispersion flag, vent type, and building parameters are
added.

4.3.2 Check your SAS® list file
The list file contains the following information:

C List of records (if any) from the inventory with pollutant codes not included in the HAP
tables

C List of pollutants codes retained for ASPEN modeling based on the HAP tables, including
the SAROAD assignment and FACTOR variable

C List of pollutant codes not retained for ASPEN modeling based on the HAP tables,
including any SAROAD assignment

4-14
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C Comparison of pollutant code-level emission totals of aircraft and non-aircraft emissions
retained for modeling, not retained for modeling, and in the input inventory files

C Pollutant code-level and SAROAD-level emission totals for emissions retained for
ASPEN modeling after application of weighting factor

C SAROAD-level emission totals after selection of pollutants, application of weighting
factor, and accumulation by SAROAD code

C SAROAD-level emission totals for output inventory from PtAspenProc

You should check to be sure that all pollutants of interest are included in your HAP tables by
reviewing the first lists of records describe above. Any records with pollutant codes not found in
the HAP tables are removed from the inventory. Based on these lists, you may need to revise
your HAP table files and rerun PtAspenProc.

It is important to check the accuracy of the pollutant selection, the application of weighting
factors, and the accumulation of emissions to the SAROAD code groups. The tables comparing
the emission totals between the pollutants retained for modeling and those not retained to the
input emission inventory is particularly useful for this purpose. It is also important to compare
the pollutant-level emission totals before and after the application of the weighting factors.

4.3.3 Check other output files from PtAspenProc

You should check for the existence of the output inventory file named by keyword OUTSAS.
This file will be the inventory input to PtTemporal.
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CHAPTER 5
Point Source Processing
The Temporal Allocation Program (PtTemporal)

PtTemporal is typically run after PtAspenProc (see Figure 1-1). You can input the resulting
inventory from PtTemporal into the PtGrowCntl program to project your inventory to a future
date, or the PtFinalFormat program to write out the emission input files for the ASPEN model.

5.1 What is the function of PtTemporal?
The PtTemporal program prepares the inventory for the ASPEN model by temporally allocating
annual point source emissions. Temporal allocation is the process of estimating emissions at
smaller temporal scales than the scales of the input emission inventory. The ASPEN model
requires emissions for eight 3-hour periods within an annually-averaged day; this uniform
allocation of annual emissions to days during the year results in each day of the year containing
the same emissions. This program produces these eight emission estimates for the point source
inventory. PtTemporal performs the following functions:

C Assigns an hourly temporal profile to each emission record

C Uses the hourly profiles to produce eight 3-hour emission rates

Figure 5-1 shows a flowchart of PtTemporal. The following sections describe the above bullets.
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Figure 5-1. PtTemporal Flowchart
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5.1.1 Assigns an hourly temporal profile to each emission record

EMS-HAP assigns temporal profiles from an ancillary temporal allocation factor (TAF) file.
This file contains temporal profiles based on 8-digit AIRS Source Classification Codes (SCC) or
10-digit Area and Mobile System (AMS) codes. Each profile consists of 24 temporal allocation
factors (TAFs) that can allocate annual emissions to each hour of an average day. Details on how
we developed this file are presented in Appendix D, Section D.7. PtTemporal attempts to match
each record in the emission inventory to a temporal profile in the TAF file based on either the
SCC code, the Standard Industrial Classification (SIC) code, or the Maximum Achievable
Control Technology (MACT) code. If the emission record contains an 8-digit SCC code,
PtTemporal first attempts to match the record directly to a temporal profile. For those records
without an SCC code or with a code for which no profile is provided, PtTemporal checks for
other information that can be linked to an SCC or AMS code in the TAF file. By using several
cross-reference files, PtTemporal attempts to link to temporal profiles using the following
information on the inventory records in the order given: partial SCC code, SIC code, or MACT
code. For records that still cannot be assigned a temporal profile, PtTemporal tries to match the
first 6 digits of the SCC with the first 6 digits of the SCC codes in the TAF file. If none of this
information links to a temporal profile, then the emissions are assigned uniform temporal
allocation factors that evenly distribute the emissions over the eight 3-hour periods.

5.1.2 Uses the hourly profiles to produce eight 3-hour emission rates for each record

Because ASPEN requires emissions for eight 3-hour periods of an average day, PtTemporal uses
the 24 hourly TAFs to produce emission rates for the 3-hour periods. Although the initial 24
hourly TAFs are assumed to be normalized to conserve mass, PtTemporal checks the
normalization of the 3-hour TAFs for each profile. PtTemporal then applies the TAFs and, as
required by ASPEN, converts the annual emission rate to grams/second.

The example shows the calculation for the 3-hour period from midnight to 3 am.

E,, = E, x (HF,+HF,+HF,) x CF, xCF, xCF, x CF, x CF, (eq. 5-1)

ann

E,; = emission rate during the midnight to 3 a.m. time period for an average day (grams/second)

esl
Il

annual emissions (tons/year)

an
=
Il

temporal allocation factor for hour “n” (fraction of daily emissions occurring in hour “n” -
dimensionless)

CF, = conversion factor (1 year / 365 days)

CF, = conversion factor (1 day / 24 hours)

CF; = conversion factor (1 hour / 3600 seconds)
CF, = conversion factor (2000 lbs/ 1 ton)

CF; = conversion factor (453.592 grams /1 Ib)
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5.2 How do I run PtTemporal?
5.2.1 Prepare your point source inventory for input into PtTemporal

The point source inventory you use for input into PtTemporal must be the output of PtAspenProc
if you intend to create ASPEN-input files. If you don’t intend to create ASPEN-input files, you
could use the output from PtDataProc as the input into PtTemporal. The inventory produced by
either PtDataProc or PtAspenProc will meet all requirements. The inventory produced by
PtAspenProc will contain at least the variables listed in Table 5-1. It may contain additional
variables such as the diagnostic flag variables (LFLAG, FIPFLAG, etc.) created by PtDataProc
depending on the options you chose for the windowing function in PtDataProc (see 3.1.3).

Table 5-1. Variables in the PtTemporal Input Point Source Inventory SAS® File

Variables used by PtTemporal are in bold;

5-4

h other variables listed are used by previously run or subsequent point source processing programs
m Variable Name Data Description Type*
(Required units or values are in parentheses)
E ACT_ID code identifying a unique activity within a process at a unique site A25
:' BLDH ASPEN building height (in meters) (5 for horizontal stacks, 0 for all N
u, other stacks); assigned in PtAspenProc (see Section 4.1.3)
o BLDW ASPEN building width (in meters) (5 for horizontal stacks, 0 for all other N
stacks); assigned in PtAspenProc (see Section 4.1.3)
n CNTL EFF* baseline control efficiency, expressed as a percentage N
m COOR _ID code identifying a unique set of geographic coordinates A20
> EMIS pollutant emissions value (tons/year) N
- EMRELPID code identifying a unique emission point within an activit A50
ymg q p y

: EMRELPTY physical configuration code of release point A4
i '- (01=fugitive; 02=vertical stack; 03=horizontal stack, 04=goose neck,
u 05=vertical with rain cap, 06=downward-facing vent, AP=aircraft)

: FIPS 5-digit FIPS code (state and county combined) AS

IBLDG ASPEN building code (1 for horizontal stacks, 0 for all other stacks) Al
¢ assigned in PtAspenProc (see Section 4.1.3)
n IVENT ASPEN vent type (0 for stacked sources, 1 for non-stacked sources) Al
assigned in PtAspenProc (see Section 4.1.3)
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Table 5-1. Variables in the PtTemporal Input Point Source Inventory SAS® File

(Continued)
Variable Name Data Description Type*
(Required units or values are in parentheses)
LAT latitude (in decimal degrees) N
LON longitude (in negative decimal degrees)
MACTCODE process or site-level MACT code A7
NTI HAP code identifying HAP on the Clean Air Act HAP list; assigned in A3
PtAspenProc (see Section 4.1.1)
POLLCODE unique pollutant code A10
REACT pollutant reactivity class (1-9); assigned in PtAspenProc (see Section N
4.1.1)
SAROAD unique pollutant-group code; assigned in PtAspenProc (see Section 4.1.1) A10
SAROADDC descriptive name for the SAROAD; assigned in PtAspenProc (see A50
Section 4.1.1)
SCC EPA source category code identifying the process A10
SIC Standard Industrial Classification (SIC) code for the site A4
SITE ID code identifying a unique site A20
SRC TYPE description of the emission source at the site (‘nonroad’ for aircraft AlS
emissions) If you choose to define ASPEN source groups by this variable
as explained in 7.1.1, or run PtGrowCntl (Chapter 6) then it must have the
value of ‘major’ or ‘area’ for non aircraft emissions.
STACKDIA diameter of stack (meters) N
STACKHT height of stack (meters) N
STACKVEL velocity of exhaust gas stream (meters per second) N
STKTEMP temperature of exhaust gas stream (Kelvin) N
UFLAG urban/rural dispersion flag (1 for urban, 2 for rural); assigned in N
PtAspenProc (see Section 4.1.2)

;“Ax = character string of length x, N = numeric
required only if you run the optional Growth and Control Program (Chapter 6)
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5.2.2 Determine whether you need to modify the ancillary input files for PtTemporal

An ancillary file is any data file you input to the program other than your emission inventory.
Table 5-2 lists the ancillary input files required for PtTemporal and when you may need to

modify them.
Table 5-2. Required Ancillary Input Files for PtTemporal
Name of File Purpose Need to Modify? Format
Provided with
EMS-HAP
taff_hourly.txt Provides temporal profiles containing When additional source Text
24 hourly temporal allocation factors  specific temporal factors
(TAFs) by SCC and/or AMS codes become available
scc2ams.txt Provides cross reference between When inventory contains Text
SCC on inventory to SCC and/or records with partial SCC
AMS in order to assign temporal codes, or SCC codes that are
profile not in the cross-reference
file or TAF file
sic2ams.txt Provides cross reference between SIC ~ When inventory contains Text
on inventory to SCC and/or AMS in  records with the source
order to assign temporal profile category identified by SIC
codes that are not in the
cross-reference file
mact2scc.txt Provides cross reference between When inventory contains Text
MACT code on inventory to SCCin  records with the source
order to assign temporal profile category identified by
MACT category codes that

are not in the cross-
reference file

5.2.3 Modify the temporal allocation factor file (taff hourly)

The primary ancillary input file for PtTemporal is the temporal allocation factor (TAF) file
(taff_hourly). This is a common file used for point, area, and mobile source emission processing
within EMS-HAP. This file provides 24 hourly allocation factors that are applied to emissions
sources based on 8-digit SCC or 10-digit AMS codes. Local time zones are used. The TAFs
should be normalized and, therefore, sum to 1 to conserve mass. Details on the development of
this file are presented in Appendix D, Section D.7, and Figure 15 of Appendix A contains the file
format. You can modify the allocation factors for existing profiles or add new profiles.
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5.2.4 Modify the cross-reference files used to link inventory records to the temporal
allocation factor file (scc2ams, sic2ams, and mact2scc)

PtTemporal uses three cross-reference files for cases where there the SCC is missing or the value
contained on the emission inventory record can’t be linked directly to the SCC and/or AMS on
the TAF file. These cross-reference files provided with EMS-HAP were developed to
accommodate the types of source category information included in the 1996 NTI. For instance,
the 1996 NTI does not include SCC for every emission record or sometimes uses a shortened
1-digit, 3-digit or 6-digit SCC. Therefore, one cross-reference file (scc2ams.txt) links generic
1-digit, 3-digit, and 6-digit SCCs to the 8-digit SCC and 10-digit AMS codes used in the
temporal profile file. Another file links SIC codes to SCC and AMS codes (sic2ams.txt), and is
used in cases where no SCC is included on the emission record, but an SIC is included. A third
file links MACT codes to SCC and AMS codes (mact2scc.txt), and is used for cases where no
SCC code is present on the emission record, but a MACT code is available. The formats for
these three files are provided in Figures 16, 17 and 18 of Appendix A. Details on how we
developed these files are presented in Appendix D, Section D.9.

You would expect to modify any of these files depending on the source category information
included in your emission inventory. You might consider modifying these files after executing
PtTemporal if you find that a large number of records with some form of source category
information cannot be matched to a temporal profile and, therefore, are being assigned a uniform
profile. You can determine which records are being assigned a uniform profile by looking at the
log and list files and a special SAS® file, named “notaf,” created when you run PtTemporal (see
Section 5.3.3 for more details).

5.2.5 Prepare your batch file
The batch file serves two purposes: (1) allows you to pass “keywords” such as file names and
locations, program options, and run identifiers to the program, and (2) sets up the execute
statement for the program. A sample batch file for PtTemporal is shown in Figure 4 of
Appendix B.

Specify your keywords

Table 5-3 describes the keywords required in the batch file. Use keywords to locate and name all
input and output files.
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Table 5-3. Keywords in the PtTemporal Batch File

Keyword Description of Value

Input Inventory Files
IN_DATA Input SAS® file directory

INSAS Input inventory SAS® file name
Ancillary Files (Prefix of file name provided with EMS-HAP in parentheses)
REFFILE Ancillary text file directory
TAF Temporal profile text file (taff _hourly)
SCCLINK SCC to AMS cross-reference text file (scc2ams)
SICLINK SIC to SCC or AMS code cross-reference text file (sic2ams)
MACTLINK  MACT category code to SCC or AMS code cross-reference text file (mact2scc)
Additional Input Data
EMISVAR Variable name containing the values to be temporally allocated
Output files
OUTDATA  Output SAS® file directory
OUTSAS Output inventory SAS® file name

Prepare the execute statement

The last line in the batch file runs the PtTemporal program. In the sample batch file provided in
Appendix B, you will see a line preceding the run line that creates a copy of the PtTemporal code
having a unique name. It is this version of the program that is then executed in the last line. If
you do this, the log and list files created by this run can be identified by this unique name. If you
don’t do this and run the program under a general name, every run of PtTemporal will create a
log and list file that will replace any existing files of the same name.

You may find that you need to assign a special area on your hard disk to use as work space when
running PtTemporal. In the sample batch file, a work directory is defined on the last line
following the execution of PtTemporal. For example, the command

‘sas PtTemporal 062000.sas -work /data/work15/dyl/” assigns a work directory called
“/data/work15/dyl”. The directory you reference must be created prior to running the program.

5.2.6 Execute PtTemporal

There are two ways to execute the batch file. One way is to type ‘source’ and then the batch file
name. Alternatively, first set the permission on the file to ‘execute.” You do this by using the
UNIX CHMOD command and adding the execute permission to yourself, as the owner of the
file, to anyone in your user group, and/or to anyone on the system. For example,

‘chmod u+x PtTemporal.bat’ gives you permission to execute the batch file. Refer to your UNIX
manual for setting other permissions. After you have set the file permission, you can execute the
batch file by typing the file name on the command line, for example, ‘PtTemporal.bat’.
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5.3 How Do I Know My Run of PtTemporal Was Successful?
5.3.1 Check your SAS® log file

You should review the output log file to check for errors or other flags indicating incorrect
processing. This review should include searching the log files for occurrences of the strings

“error”, “warning”, “not found”, and “uninitialized”. These can indicate problems with input
files or other errors.

You can look at the number of records in the input inventory file and compare it to the number of
records in the output inventory file. The number of records should be the same in these two
files.

5.3.2 Check your SAS” list file

The list file created when PtTemporal is executed contains information to assist in quality
assurance. The information is this file is listed below:

C List of records from the temporal allocation factor (TAF) file where the sum of
the allocation factors before normalization is less than 0.9 or greater than 1.1

C Annual emission totals of the temporally allocated emissions and the unmatched
(uniformly allocated by default) emissions by SAROAD code

5.3.3 Check other output files from PtTemporal

You should check for the existence of the output inventory file named by keyword OUTSAS.
This file will serve as the input to the next point source processing program you choose to run.
PtTemporal also creates a SAS® output file named notaf. This file contains information on the
emission records not assigned a specific temporal profile. For these records, emissions were
uniformly allocated to each of the eight 3-hour time periods. You can reduce the number of
records appearing in this file in several ways. You can modify the TAF file (taff hourly) by
adding SCC codes and corresponding temporal allocation factors. You can modify one of the
cross-reference files in order to link an AMS or SCC code in the TAF file with the source or
process information is contained on the emission records (i.e., SCC, SIC, or MACT). See
Section 5.2.4 for a description of the cross-reference files (scc2ams.txt, sic2ams.txt, or
mact2scc.txt).
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CHAPTER 6
Point Source Processing
The Growth and Control Program (PtGrowCntl)

PtGrowCntl is executed after PtTemporal (see Figure 1-1). The output inventory is then used as
the input to PtFinalFormat.

Note that this program is expected to undergo developmental changes, and we will provide
updated documentation when the revised version is released. PtGrowCntl’s control methodology
is currently tailored to emission standards identified by the MACT code in the inventory or to
facility specific information you provide. We refer to these emission standards as Maximum
Achievable Control Technology (MACT) standards although they also include standards under
Section 129 of the Clean Air Act. The current growth methodology relies solely on SIC-specific
growth factors.

6.1 What is the function of PtGrowCntl?
The Growth and Control Program (PtGrowCntl) computes future emissions as a result of
emission reduction strategy scenarios (currently MACT standards only) and projected economic
growth. You control which of the two functions listed below are performed in any given
execution of PtGrowCntl (Table 6-4 in Section 6.2.6 details how to do this).

C Assigns and applies growth factors to project emissions due to growth

C Assigns and applies emission reduction information to emissions

Figure 6-1 shows a flowchart of PtGrowCntl. The following sections describe the above bullets.
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Figure 6-1. PtGrowCntl Flowchart
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6.1.1 Assigns and applies growth factors to project emissions due to growth

PtGrowCntl assigns a growth factor to each emission record based on each record’s state FIPS
and the first two digits of the SIC code (PtGrowCntl does currently allow growth factors to be
specified for one three-digit SIC code: ‘371'). You can choose to have PtGrowCntl assign SIC
codes to those records in the inventory with missing values for SIC based on the inventory SCC
codes (see keyword DOSCC in Table 6-4 in Section 6.2.6). PtGrowCntl uses an ancillary SCC
to SIC cross-reference file (see Section 6.2.4) for this function.

PtGrowCntl uses growth factors, indexed by the state FIPS code and SIC, from an ancillary
growth factor file (see Section 6.2.3). The growth factor file is specific to both the base year and
future year. Each execution of PtGrowCntl results in an inventory file containing emissions
projected to that one future year. PtGrowCntl computes grown 3-hour emission rates from the
base year 3-hour emission rates for each record by multiplying the base year 3-hour emission
rates by the assigned growth factor, as follows.

Grown emissions = (Base year baseline emissions) x (Growth factor)

The same growth factor is applied to all eight 3-hour emission rates. Note that any record will be
assigned the default growth factor of one when there is no SIC code or when no match is found
in the growth factor input file. In these cases, or, if you choose not to grow the emissions, the
grown emissions will be unchanged from the base year emissions.

6.1.2 Assigns and applies emission reduction information to emissions

PtGrowCntl can assign emission reduction information several different ways; you choose the
method by specifying keywords in the batch file (see Table 6-4 in Section 6.2.6). You supply the
emission reduction information through ancillary files. You can supply information on a MACT-
category level (e.g., for wood furniture manufacturing), and/or on a facility level (e.g., for the
ABC company). The emission reduction information includes not only control efficiencies, but
also information that tells PtGrowCntl whether and how to apply them to the inventory emission
records.

In the next sections we discuss the emission reduction information, provide details on how

PtGrowCtnl assigns it to the inventory records and present PtGrowCntl’s computation of
controlled emissions.
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Emission Reduction Information

The emission reduction information you supply in the ancillary files consists of:

1.

Two control efficiencies for the reduction strategy. One efficiency represents the
emission reduction to be applied to existing sources; the other represents the emission
reduction to be applied to new sources. PtGrowCntl gives you the flexibility to apply
different efficiencies for new versus existing facilities because air pollution regulations
often require a higher emission control efficiency for new facilities than for existing
facilities. PtGrowCntl assumes that all new point sources are located at existing point
sources. This would occur, for example, if an existing source rebuilt or constructed an
additional operation to the extent that it (or part of it) would be considered a new source.

The percentage of emissions at existing sources that will come from new sources.
PtGrowCntl uses this information to apportion the emissions into new source versus
existing source emissions for each inventory record. A value of 100% would mean that
in the future year, the entire MACT category (or specific facility) rebuilt to the extent that
the efficiency for new sources would apply. A value of 50% would signify half of the
emissions was due to new sources at the existing facilities and the other half was from the
existing part.

An application control flag. PtGrowCntl uses this to determine whether or not to apply
the control efficiencies. This enables you to keep the emission reduction information
you’ve put in an ancillary file, but not use it for a particular run of EMS-HAP.

The MACT-category level emission reduction information also includes:

4.

A source control flag. This determines to which source type (major® versus both area”
and major) the control efficiencies would apply. For example, if a particular MACT
standard affects only major sources, then you’d set the source control flag to “M” and the
efficiencies would only be applied to inventory records with a source type of “major”.

The compliance year for the standard. PtGrowCntl uses this information along with the
projection year to determine whether or not the standard will affect the emissions. For
example, if you are projecting to 2002, and the compliance year of the standard is 2003,
then PtGrowCntl will not apply the reduction for that standard to the inventory.

The MACT bin. If the compliance year is not known, PtGrowCntl will use the MACT
bin, which indicates the number of years between 1990 and planned the promulgation
date of the MACT standard (2, 4, 7, or 10 years).
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Assignment of Emission Reduction Information

PtGrowCntl provides you with three ways to assign reduction information to the point source
inventory through the use of three ancillary files, MACT gen.txt, MACT spec.txt and

SITE spec.txt (also discussed in Section 6.2.5). You can choose any combination of the
following assignment methods:

* General MACT category information based on MACT code alone. You can specify
general MACT reduction information through the MACT _gen.txt ancillary file. General
reduction information applies to an entire MACT category or MACT process (if the
process has a unique MACT code), but not to a particular facility or pollutant emitted by
the process. In addition, processes that don’t have a unique MACT code, but are part of a
MACT standard (e.g., equipment cleaning process in wood furniture manufacturing),
can’t be assigned emission reduction information through the MACT gen file.

» Specific MACT category information based on MACT code and HAP and/or SCC. You
can specify process and/or pollutant specific MACT reduction information through the
MACT _spec.txt ancillary file. This file allows you to assign different reduction
information for different processes within a MACT category or for different HAPs that a
MACT standard will affect. For each MACT code, you can provide reduction
information by the following criteria: (1) 6-digit or 8-digit SCC codes alone, (2) 6-digit or
8-digit SCC codes along with the NTI HAP variable, or (3) the NTI HAP variable alone.
Note that you will need to use the specific information in conjunction with the general
information. This is because the MACT _spec file does not contain the required
compliance year or MACT bin information (but the MACT _gen file does). In addition,
you will likely not have process or pollutant/specific control efficiencies for every MACT
standard.

+ Facility-level Reduction information based on the facility’s activity ID (ACT _ID_
variable and HAP. You can specify process and pollutant specific facility-level reduction
information through the SITE_spec.txt ancillary file. This allows you to assign different
reduction information for different processes at a specific facility or for different HAPs
emitted by those processes at that facility. You can provide reduction information by
unique ACT _IDs or you can combine the ACT IDs with NTI HAPs.

If you choose to specify information by all of these methods, and an individual inventory record
can be matched to the information in more than one ancillary file, the following hierarchy
applies: the process and/or pollutant specific MACT reduction information will supercede
information assigned by the MACT code alone. Reduction information assigned at the facility-
level will supercede any of the MACT category-based reduction information.
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Application of Emission Reduction Efficiencies

Based on the emission reduction information assigned to each inventory record, PtGrowCntl
determines whether to apply the new and/or existing control efficiencies to the grown and
temporally allocated emissions.

When MACT category-based emission reduction information is assigned to an inventory record
(i.e., no facility-specific reduction information exists for that inventory record), PtGrowCntl
applies a control efficiency to the emissions when the following criteria are met:

* The application control flag (MACT APP) is equal to 1.

* The inventory source type variable (SRC_TYPE) is ‘major’ and the source control flag
(MACT _SRC) is ‘M’ or the inventory source type variable has any value and the source
control flag is ‘B’ (this value indicates that the reduction efficiency is applied to all
source types).

» The projection year is greater than the compliance year or, if the compliance year is not
provided, the projection year is greater than the MACT bin plus 1995.

If facility-based emission reduction information is assigned to an inventory record, PtGrowCntl
applies this reduction information to the emissions when the application control flag (SITE_APP)
is equal to 1.

PtGrowCntl computes projected emissions separately for the existing part and the new part of
emission records in the inventory, and then sums the values to determine the final projected
emissions. PtGrowCntl uses information on the percentage of grown emissions being emitted
from new part of sources that you supplied in the ancillary files (variable MACTRATE or
SITERATE, depending on whether MACT-based or facility-based information is being used,
respectively). As discussed earlier in the section, this percentage allows PtGrowCntl to apportion
the grown emissions to existing sources (e.g., -MACTRATE/100) to which the control
efficiency for existing sources is applied and new sources (e.g., MACTRATE/100) to which the
control efficiency for new sources is applied.

PtGrowCntl uses the baseline control efficiency (CNTL_EFF variable) included in the inventory
to account for any existing controls reflected in the emission inventory rates. Note that values for
the CNTL_EFF variable may or may not be missing in the inventory, but the inventory input file
must contain this variable for PtGrowCntl to execute successfully. If CNTL EFF is less than the
control efficiency in the ancillary file (variables MACTEXIS and MACT NEW or SITEEXIS
and SITE NEW), PtGrowCntl removes the baseline control prior to applying the strategy control
efficiency to the grown emissions. If the baseline control efficiency is greater than the strategy
control efficiency, we assume that the emission reduction in the ancillary file will not affect the
facility. Therefore, PtGrowCntl doesn’t apply that control efficiency.
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Table 6-1 shows the calculations for existing and new source projected emissions.

Table 6-1. Summary of Equations used to Calculate Projected Emissions
Example calculations for MACT-based reductions;
substitute SITERATE, SITEEXIS, and SITE NEW for facility-based reductions

Existing Sources
Strategy control efficiency > baseline control efficiency (Eq. 6-1)

Projected Emissions; = Grown Emissions x (1-MACTRATE/100) x (1 - MACTEXIS/100)
(1 - CNTL_EFF/100)

Baseline control efficiency > strategy control efficiency (Eq. 6-2)

Projected Emissions; = Grown Emissions x (1-MACTRATE/100)

New Sources
Strategy control efficiency > baseline control efficiency (Eq. 6-3)

Projected Emissionsy = Grown Emissions x (MACTRATE/100) x (1-MACT NEW/100)
(1 - CNTL_EFF/100)

Baseline control efficiency > strategy control efficiency (Eq. 6-4)

Projected Emissionsy = Grown Emissions x (MACTRATE/100)

Where:

Projected Emissions; = grown and controlled emissions from existing sources

Projected Emissionsy = grown and controlled emissions from new sources

Grown Emissions = (Base year baseline emissions) x (Growth factor) [see Section 6.1.1]

MACTRATE = MACT-based percentage of grown emissions attributed to new sources
(SITERATE = facility-based percentage)

MACTEXIS = MACT-based control efficiency for existing sources
(SITEEXIS = facility-based control efficiency for existing sources)

MACT_NEW = MACT-based control efficiency for new sources

(SITE_NEW is the facility-based control efficiency for new sources)

CNTL_EFF = inventory baseline control efficiency

If no reductions are applied to the temporally allocated grown emissions, then the final projected
emissions are equal to the grown emissions.
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6.2 How do I run PtGrowCntl?
6.2.1 Prepare your point source inventory for input into PtGrowCntl

The point source inventory you use for input into PtGrowCntl must be the output of PtTemporal
(Chapter 5). Further, you must have run PtAspenProc (Chapter 4) prior to PtTemporal. This
inventory will contain at least the variables listed in Table 6-2. It may contain additional
variables such as the diagnostic flag variables (LFLAG, FIPFLAG, etc.) created by PtDataProc
depending on the options you chose for the windowing function in PtDataProc (see

Section 3.1.3).

Table 6-2. Variables in the PtGrowCntl Input Point Source Inventory SAS® File
Variables used by PtGrowCntl are in bold;
other variables listed are used by previously run or subsequent point source processing programs

Variable Name Data Description
(Required units or values are in parentheses) Type *
ACT_ID code identifying a unique activity within a process A25
BLDH ASPEN building height (in meters) (5 for horizontal stacks, 0 for all other N
stacks); assigned in PtAspenProc (see Section 4.1.3)
BLDW ASPEN building width (in meters) (5 for horizontal stacks, 0 for all other N
stacks); assigned in PtAspenProc (see Section 4.1.3)
CNTL_EFF baseline control efficiency, expressed as a percentage N
COOR _ID code identifying a unique set of geographic coordinates A20
EMIS pollutant emissions value (tons/year) N
EMRELPID code identifying a unique emission point within an activity AS0
EMRELPTY physical configuration code of release point A4

(01=fugitive; 02=vertical stack; 03=horizontal stack, 04=goose neck, 05=vertical
with rain cap, 06=downward-facing vent, AP=aircraft)

FIPS 5-digit FIPS code (state and county combined) AS

IBLDG ASPEN building code (1 for horizontal stacks, 0 for all other stacks) assigned in Al
PtAspenProc (see Section 4.1.3)

IVENT ASPEN vent type (0 for stacked sources, 1 for non-stacked sources) assigned in Al
PtAspenProc (see Section 4.1.3)

LAT latitude (in decimal degrees)

LON longitude (in negative decimal degrees)

MACTCODE process or site-level MACT code A7
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Table 6-2. Variables in the PtGrowCntl Input Point Source Inventory SAS® File

(continued)

Variable Name

Data Description

(see Section 4.1.2)

(Required units or values are in parentheses) Type *
NTI_HAP code identifying HAP on the Clean Air Act HAP list; assigned in PtAspenProc A3
(see Section 4.1.1)
POLLCODE unique pollutant code Al10
REACT pollutant reactivity class (1-9) N
SAROAD unique pollutant-group code; assigned in PtAspenProc (See section 4.1.1) A10
SAROADDC descriptive name for the SAROAD; assigned in PtAspenProc (see Section A50
4.1.1)
SCC EPA source category code identifying the process A10
SCC_AMS SCC or AMS code from the temporal allocation factor file identifying the A10
temporal profile used; assigned in PtTemporal
SIC Standard Industrial Classification (SIC) code for the site A4
SITE ID code identifying a unique site A20
SRC_TYPE description of the emission source at the site (‘nonroad’ for aircraft emissions) Al5
If you choose to define ASPEN source groups by this variable as explained in
7.1.1, or run PtGrowCntl (Chapter 6) then it must have the value of ‘major’ or
‘area’ for non-aircraft emissions.
STACKDIA diameter of stack (meters) N
STACKHT height of stack (meters) N
STACKVEL velocity of exhaust gas stream (meters per second) N
STKTEMP temperature of exhaust gas stream (Kelvin) N
TAFATEI- temporal factors for the eight 3-hour periods of an average day; assigned in N
TAFATES PtTemporal
TEMISI- temporally allocated emissions for the eight 3-hour periods of an average day N
TEMISS (grams/sec); calculated in PtTemporal
UFLAG urban/rural dispersion flag (1 for urban, 2 for rural); assigned in PtAspenProc N

* Ax = character string of length x, I = integer, N = numeric
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6.2.2 Determine whether you need to modify the ancillary input files for PtGrowCntl

An ancillary file is any data file you input to the program other than your emission inventory.
Table 6-3 lists the ancillary input files required for PtGrowCntl and when you may need to

modify them.
Table 6-3. Required Ancillary Input Files for PtGrowCntl
Name of File Provided Purpose Need to Modify Format
with EMS-HAP
efXX YY Provides the assignment of year When growth factors are ~ SAS®
(where XX specifies the specific growth factors by state and needed for a different
projection year and YY SIC code. projection year or base
specifies the base year) year
ptscc2sic Provides cross reference between When additional or Text
SCC codes and SIC codes for purpose  different SCC to SIC
of assigning growth factors by state cross-references are
and SIC code. needed to assign growth
factors
MACT _gen* Provides emission reduction strategy Develop by obtaining Text
information by MACT category MACT-based reduction
information
MACT spec* Provides emission reduction strategy Develop by obtaining Text
information by MACT category and MACT-based reduction
SCC and/or HAP identification code information
SITE spec* Provides emission reduction Develop if you have Text

information by the facility-specific
activity identification code and HAP
identification code

facility specific emission
reduction information for
a future year

* These files are not currently being provided as part of EMS-HAP.

6.2.3 Modify the growth factor input file (gfXX YY)

The growth factor file provides factors that are used to project the growth in emissions from the
base year of the emission inventory to a future year that is of interest in your control strategy
analysis. Each growth factor file consists of a series of records, with each record providing the

growth factor to be used for a particular industrial category (SIC) within a particular state. Thus,
each record includes a state FIPS code, an SIC code, and a growth factor that is applicable to that
state/SIC combination. Note that only the first two digits of the SIC code are used along with the
state FIPS to assign growth factors to the inventory records (PtGrowCntl does currently allow
growth factors to be specified for the three-digit SIC code ‘371"). The format for this file is
provided in Figure 19 of Appendix A.
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Because you may want to use EMS-HAP to analyze a series of future years, you may have
occasion to create a number of different growth factor files, with each separate version
addressing a different projection year. Only one version of the growth factor file can be used in a
particular run of EMS-HAP.

6.2.4 Modify the SCC to SIC cross-reference input file (ptscc2sic.txt)

PtGrowCntl uses the SCC to SIC cross-reference file for cases where there is no SIC contained
on the emission inventory record. This file consists of unique 8-digit SCC codes and the
corresponding 4-digit SIC code. Although many SCC codes can be assigned to the same SIC
code, only one SIC code can be assigned to a given SCC code. Note that only the first two digits
of the SIC code are used along with the state FIPS to assign growth factors to the inventory
records (PtGrowCntl does currently allow growth factors to be specified for the three-digit SIC
code ‘371"). The format for this file is provided in Figure 20 of Appendix A.

You would expect to modify this file depending on the SIC information included in your
emission inventory. Note that any records without an SIC code will be assigned the default
growth factor of one and, therefore, the grown emissions will be unchanged from the base year
emissions.

6.2.5 Develop the emission reduction information files (MACT gen.txt, MACT spec.txt,
and SITE_spec.txt)

These files are not currently being provided as part of EMS-HAP and, therefore, if you want to
apply emission reductions to your inventory, you will need to develop these files. These files
provide the reduction information needed to calculate the controlled emissions for the specified
projection year. This information was presented in Section 6.1.2.

In the general MACT control file (MACT _gen.txt), you provide the list of MACT categories that
will be addressed in your control strategy analysis. For each category, you provide the emission
reduction information described in Section 6.1.2 by MACT code. The format for the general
MACT control file is provided in Figure 21a of Appendix A.

If you have control efficiencies for specific HAPs or specific processes within a MACT category,
use the specific MACT control file (MACT _spec.txt). In this file, you assign the reduction
information by MACT code and by either a process code alone, a HAP identification code
(NTI_HAP variable) alone, or by a process code and NTI HAP together. The process code can
be in the form of a 6-digit SCC code or 8-digit SCC code. The format for the specific MACT
control file is provided in Figure 21b of Appendix A.
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In cases where an emission inventory record is affected by more than one record in the specific
MACT control file, the following order of precedence is followed in PtGrowCntl:

8-digit SCC and HAP code
6-digit SCC and HAP code
6-digit SCC alone

8-digit SCC alone

HAP code

For instance, a reduction information record that specifies an 8-digit SCC and NTI HAP will
supercede a record that specifies a 6-digit SCC and NTI HAP, and so on.

If you have control efficiencies for specific HAPs or specific processes within a specific point
source facility, you can use the specific facility control file (SITE spec.txt). In this file, you can
assign the reduction information by either the facility-specific activity identification code

(ACT _ID variable) alone or by the ACT ID and NTI HAP variables together. The format for
the specific facility control file is provided in Figure 22 of Appendix A.

In cases where an emission inventory record is affected by more than one record in the specific
facility control file, the reduction information record that specifies the ACT ID and NTI HAP
will supercede a record that specifies ACT ID alone. In addition, the specific facility control
information will supercede any of the MACT-based control information.

6.2.6 Prepare your batch file
The batch file serves two purposes: (1) allows you to pass “keywords” such as file names and
locations, program options, and run identifiers to the program, and (2) sets up the execute
statement for the program. A sample batch file for PtGrowCntl is shown in Figure 5 of
Appendix B.
Specify your keywords
Table 6-4 shows you how to specify keywords to select which functions you want PtGrowCntl to

perform. For example, if you want to factor in economic growth into your projection emissions,
set the DOGROW keyword to 1.
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Table 6-4. Keywords for Selecting PtGrowCntl Functions

PtGrowCntl Function Keyword (values provided cause function to
be performed)

Assign and apply growth factors DOGROW =1
Assign missing SICs by SCC to SIC cross-reference file DOSCC =1
Assign and apply reduction information DOCNTL~=1
Use general MACT reduction information only GENCNTL = 1; PROCHEM = 0; SITECHEM =0

Use process and/or pollutant specific MACT reduction ~GENCNTL = 0; PROCHEM = 1; SITECHEM =0
information only - this combination should only be

used if you are providing an input inventory file that

was already run through PtGrowCntl using general

MACT reduction information

Use facility-level reduction information only GENCNTL = 0; PROCHEM = 0; SITECHEM = 1
Use general and process and/or pollutant specific GENCNTL = 1; PROCHEM = 1; SITECHEM = 0
MACT reduction information

Use general MACT and facility-level reduction GENCNTL = 1; PROCHEM = 0; SITECHEM = 1
information

Use process and/or pollutant specific MACT and GENCNTL = 0; PROCHEM = 1; SITECHEM =1

process and facility-level reduction information - this
combination should only be used if you are providing
an input inventory file that was already run through
PtGrowCntl using general MACT reduction
information

Use all reduction information GENCNTL = 1; PROCHEM = 1; SITECHEM =1

Table 6-5 describes all of the keywords required in the batch file. You must include all
directory names, file names, and variable values even if they are related to a function that you do
not select to perform. For example, if you set DOGROW to 0, you still need to assign a value to
the keyword GF and SCC2SIC. The values provided in this circumstance do not need to
represent actual file names; they are merely a place holder for the keywords.
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Table 6-5. Keywords in the PtGrowCntl Batch File

Keyword Description of Value
Input Inventory Files

IN DATA The input SAS® file directory

INSAS Input inventory SAS® file name
Ancillary Files (Prefix of file name provided with EMS-HAP in parentheses)

REFSAS The reference SAS® file directory

REFTEXT The reference text file directory

SCC2SIC SCC to SIC cross-reference text file (ptscc2sic)

GF Growth factors to SIC and state FIPS cross-reference SAS® file (gfXX_YY, where XX
specifies the projection year and Y'Y specifies the base year)

MACTGEN General MACT-based emission reduction information text file prefix (MACT gen)

MACTSPEC Specific MACT-based emission reduction information text file prefix (MACT _spec)

SITESPEC Specific facility-based emission reduction information text file prefix (SITE_spec)
Program Options (See also Table 6-4)

DOGROW I=project emissions as a result of economic growth; O=don’t grow emissions

DOSCC 1=use SCC to SIC cross-reference file to assign SIC where missing in inventory; 0=don’t
assign SIC where missing

DOCNTL 1=project emissions as a result of emission reduction strategies; 0=don’t apply emission
reduction strategies

GENCNTL 1=Use general MACT emission reduction information; 0= don’t use general MACT
information

PROCCHEM  1=Use process and/or pollutant specific MACT emission reduction information; 0=don’t use
process and/or pollutant specific MACT emission reduction information

SITECHEM 1=Use facility emission reduction information; 0=don’t use facility emission reduction
information
Additional Input Data

GROWYR Year to which emissions are to be grown
Output files

OUTDATA The output SAS® file directory

OUTSAS Output inventory SAS® file name

Prepare the execute statement

The last line in the batch file runs the PtGrowCntl program. In the sample batch file provided in
Figure 5 of Appendix B, you will see a line proceeding the run line that creates a copy of the
PtGrowCntl code having a unique name. It is this version of the program that is then executed in
the last line. If you do this, the log and list files created by this run can be identified by this
unique name. If you don’t do this and run the program under a general name, every run of
PtGrowCntl will create a log and list file that will replace any existing files of the same name.

You may find that you need to define a special area on your hard disk to use as work space when
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running PtGrowCntl. In the sample batch file, a work directory is defined on the last line
following the execution of PtGrowCntl. The directory you reference here must be created prior
to running the program.. For example, the statement:

‘sas PtGrowCntl_062000.sas -work /data/work15/dyl/” assigns a work directory called
“/data/work15/dyl”.

6.2.7 Execute PtGrowCntl

There are two ways to execute the batch file. One way is to type ‘source’ and then the batch file
name. Alternatively, first set the permission on the file to ‘execute.” You do this by using the
UNIX CHMOD command and adding the execute permission to yourself, as the owner of the
file, to anyone in your user group, and/or to anyone on the system.. For example,

‘chmod u+x PtGrowCntl.bat’ gives you permission to execute the batch file. Refer to your UNIX
manual for setting other permissions. After you have set the file permission, you can execute the
batch file by typing the file name on the command line, for example, ‘PtGrowCntl.bat’.

6.3 How Do I Know My Run of PtGrowCntl Was Successful?
6.3.1 Check your SAS® log file

Review the output log file to check for errors or other flags indicating incorrect processing. To

do this, search the log file for occurrences of the strings “error”, “warning”, “not found”, and
“uninitialized”. These can indicate problems with input files or other errors.

You can look at the number of records in the input inventory file and compare it to the number of
records in the output inventory file. The number of records should be the same in these two
files.

6.3.2 Check your SAS" list file

The list file created when PtGrowCntl is executed contains information to assist in quality
assurance. The information is this file is listed below:

C Summary of inventory records assigned growth factors

C Summary of inventory records assigned general MACT reduction information

C Summary of inventory records assigned process and/or pollutant specific MACT
reduction information

C Summary of inventory records assigned facility-level reduction information; if MACT-
based reduction information is present, the summary includes MACT code, SCC, and
MACT-based reduction information.

6.3.3 Check other output files from PtGrowCntl
You should check for the existence of the output inventory file named by keyword OUTSAS.

This file will serve as the input to PtFinalFormat, the last point source processing program you
run.
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CHAPTER 7
Point Source Processing
The ASPEN Final Format Program (PtFinalFormat)

PtFinalFormat is the final point source processing program you run (see Figure 1-1). You can
run PtFinalFormat after PtTemporal, to create base year emission input files, or after
PtGrowCntl, to create future year emission input files.

7.1 What is the function of PtFinalFormat?

The ASPEN Final Format Processing Program (PtFinalFormat) creates the emission input files
for the ASPEN model. PtFinalFormat performs the functions listed below.

C Assigns ASPEN source groups used in the ASPEN model output
C Creates ASPEN input files, a column formatted text file and a SAS® file

You control whether to have PtFinalFormat write out the ASPEN input and column formatted
text files in your execution of PtFinalFormat. Table 7-4 in Section 7.2.4 details how to do this.

Figure 7-1 shows a flowchart of PtFinalFormat. The following sections describe the above
bullets.
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7.1.1 Assigns ASPEN source groups used in the ASPEN model output

The ASPEN model computes concentrations by source groups which can be used to analyze the
relative impacts of different types of emissions sources. ASPEN can use up to 10 source groups.
PtFinalFormat can assign ASPEN source groups several different ways. You choose the method
based on the keywords you specify in your batch file (see Table 7-4 in Section 7.2.4).
PtFinalFormat can use the source type variable (SRC_TYPE), the MACT category code variable
(MACTCODE), the 6-digit SCC and/or the SIC. Table 7-1 shows how PtFinalFormat assigns
the source group by SRC_TYPE.

Table 7-1. Assignment of ASPEN Source Groups

Value of Description Source Group
SRC_TYPE Assignment
Variable
major major source of HAPs based on definition in 0

Section 112 of Clean Air Act®

area area source of HAPs based on definition in 1
Section 112 of Clean Air Act’

nonroad nonroad mobile source emissions (these are the 3
allocated aircraft emissions)

 «_.any stationary source or group of stationary sources located within a contiguous area and under common
control that emits or has the potential to emit considering controls, in the aggregate, 10 tons per year or more of any
hazardous pollutant or 25 tons per year or more of any combination of hazardous air pollutants...”

b« _any stationary source of hazardous air pollutants that is not a major source... shall not include motor vehicles or
nonroad vehicles subject to regulation under title II..”

In point source processing, the only nonroad sources you would have in your point source
inventory are allocated airport emissions obtained from running AirportProc (see Chapter 2).

If you choose to assign the source group by the MACT category, the 6-digit SCC and/or the SIC,
PtFinalFormat uses the appropriate ancillary file (mact grp, SCC_grp and/or SIC grp) based on
your assignment method. These files contain the group assignment value (which can be 0
through 9) by code. See Section 7.2.3 for instructions on how to modify these files if you
choose to assign your groups this way. If you choose to assign the source group by more than
one method, PtFinalFormat uses a set hierarchy. The MACT category assignment would replace
a source type assignment. An SCC or SIC assignment would replace either a source type or
MACT category assignment. The assignment of groups by both SCC and SIC have an associated
ranking that control when the SIC assignment replaces the SCC assignment. If, for any record in
your inventory, no source group assignment is made by the above methods, a default source
group is assigned. You specify the value for this default in your batch file (Section 7.2.4, see
keyword DFLTGRP in Table 7-5).
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7.1.2 Creates ASPEN input files, a column formatted text file and a SAS® file

PtFinalFormat can create three different types output files:
1. The ASPEN input files

2. A column formatted ASCII text file

3. A SAS® output file.

You control whether or not to create the ASPEN input and column formatted text file in your
execution of PtFinalFormat, based on the keywords you specify in your batch file (see Table 7-4
in Section 7.2.4). PtFinalFormat automatically creates the SAS® output file.

ASPEN Input Files

The ASPEN model requires emission data in the form of one ASCII text file for each of the
possible nine reactivity class. PtFinalFormat creates all nine files in the appropriate format.
Each text file consists of a header and body. The elements of the header are:

1. A run identifier: You supply this in the batch file (keyword RUNID in Table 7-5)

2. Wet and dry deposition codes: PtFinalFormat sets these to 0 for particulates and 1 for
gaseous species. These values tell ASPEN whether to invoke the deposition algorithm for
particulates (ASPEN does not perform deposition for gases).

3. Decay coefficients associated with the reactivity class: PtFinalFormat determines these from
the ancillary file indecay.txt based on the value of the REACT variable (discussed in detail in
Chapter 4, Section 4.2.3). This file contains a set of coefficients for each of the nine
reactivity classes.

The file body contains source information such as latitude and longitude, source characteristics
such as stack height, building width, and vent type, and the emissions for each of eight 3-hour
periods for each pollutant (of the appropriate reactivity class) emitted from the stack.

PtFinalFormat names the nine ASPEN input files in the form "OUTCODE.rREACT.inp" where
OUTCODE is the file identifier keyword you provide in the batch file, and REACT is the
reactivity class (a number 1-9). An example file name is “Pt96.US.D121599.r1.inp” where
OUTCODE is “Pt96.US.D121599" and REACT is “1".

Column Formatted ASCII File
PtFinalFormat can create a single column formatted ASCII text file containing data written to the
ASPEN input emissions files. This file can provide easy access to the data for quality assurance

purposes. You specify the prefix name of this file in your batch file (keyword ASCII in Table 7-
5); the suffix is “txt”. Table 7-6 in Section 7.3.3 shows the format of this file.
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SAS® Output File

PtFinalFormat automatically creates an output SAS® inventory file. This file contains the same
data as in the input SAS® inventory file except that the source group variable (GROUP) has been

added. You specify the name of this file in your batch file (keyword OUTSAS in Table 7-5).

7.2 How do I run PtFinalFormat?

7.2.1 Prepare your point source inventory for input into PtFinalFormat

The point source inventory you use for input into PtFinalFormat can be the output from either

PtTemporal (see Chapter 5) or PtGrowControl (see Chapter 6). In either case, if you’ve followed

the run stream of Figure 1-1, the inventory will meet all requirements. This file will contain at
least the variables shown in Table 7-2. It may contain additional variables such as the diagnostic
flag variables (LFLAG, FIPFLAG, etc.) created by PtDataProc depending on the options you
chose for the windowing function in PtDataProc (see Section 3.1.3).

Table 7-2. Variables in the PtFinalFormat Input Point Source Inventory SAS® File

7-5

Variable Name Data Description Type*
(Required units or values are in parentheses)
ACT_ID code identifying a unique activity within a process at a unique site A25
BASEMISI- temporally allocated baseline emissions for the eight 3-hour periods of an average N
BASEMISS8® day (grams/sec); assigned in PtGrowCntl
BIN® number of years between 1990 and planned the promulgation date of the MACT A2
standard (2,4,7, or 10 years); assigned in PtGrowCntl (see Section 6.1.2)
BLDH ASPEN building height (in meters) (5 for horizontal stacks, 0 for all other N
stacks); assigned in PtAspenProc (see Section 4.1.3)
BLDW ASPEN building width (in meters) (5 for horizontal stacks, 0 for all other N
stacks); assigned in PtAspenProc (see Section 4.1.3)
CNTL EFF* baseline control efficiency, expressed as a percentage N
COMPLYR® compliance year of MACT standard; assigned in PtGrowCntl (see Section 6.1.2) A4
COOR_ID code identifying a unique set of geographic coordinates A20
EMIS baseline pollutant emissions value (tons/year) N
EMRELPID code identifying a unique emission point within an activity AS0
EMRELPTY physical configuration code of release point A4
(O1=fugitive; 02=vertical stack; 03=horizontal stack, 04=goose neck, 05=vertical
with rain cap, 06=downward-facing vent, AP=aircraft)
FIPS 5-digit FIPS code (state and county combined) AS
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Table 7-2. Variables in the PtFinalFormat Input Point Source Inventory SAS® File

(continued)

Variable Name Data Description Type*
(Required units or values are in parentheses)

GF® Growth factor; assigned in PtGrowCntl (see Section 6.1.1) N

IBLDG ASPEN building code (1 for horizontal stacks, 0 for all other stacks) assigned in Al
PtAspenProc (see Section 4.1.3)

IVENT ASPEN vent type (0 for stacked sources, 1 for non-stacked sources) assigned in Al
PtAspenProc (see Section 4.1.3)

LAT latitude (in decimal degrees)

LON longitude (in negative decimal degrees)

MACT_ APP® flag indicating whether or not the MACT-based controls should be applied (0 to Al
not apply, 1 to apply control); assigned in PtGrowCntl (see Section 6.1.2)

MACTCODE process or site-level MACT code A7

MACTEXIS® MACT-based control information: Control efficiency for existing sources; N
assigned in PtGrowCntl (see Section 6.1.2)

MACT NEW'® MACT-based control information: Control efficiency for new sources; assigned N
in PtGrowCntl (see Section 6.1.2)

MACTRATE® MACT-based control information: Percentage of grown emissions attributed to N
new sources; assigned in PtGrowCntl (see Section 6.1.2)

MACT SRC® flag indicating to which source types the MACT-based controls should be applied Al
(M for major sources only, B for all source types); assigned in PtGrowCntl (see
Section 6.1.2)

NTI_HAP code identifying HAP on the Clean Air Act HAP list; assigned in PtAspenProc A3
(see Section 4.1.1)

POLLCODE unique pollutant code A10

REACT pollutant reactivity class (1-9) N

SAROAD unique pollutant-group code; assigned in PtAspenProc (see Section 4.1.1) Al10

SAROADDC descriptive name for the SAROAD; assigned in PtAspenProc (see Section 4.1.1) A50

SCC EPA source category code identifying the process A10

SCC_AMS SCC or AMS code from the temporal allocation factor file identifying the A10
temporal profile used; assigned in PtTemporal

SETSIC® SIC assigned by cross-reference to SCC for use in assigning growth factors; A4

assigned in PtGrowCntl (see Section 6.1.1)

7-6




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Table 7-2. Variables in the PtFinalFormat Input Point Source Inventory SAS® File

(see Section 4.1.2)

(continued)
Variable Name Data Description Type*
(Required units or values are in parentheses)
SIC Standard Industrial Classification (SIC) code for the site A4
SITE_APP® flag indicating whether or not the facility-based controls should be applied (0 to Al
not apply, 1 to apply control); assigned in PtGrowCntl (see Section 6.1.2)
SITEEXIS® Facility-based control information: Control efficiency for existing sources; N
assigned in PtGrowCntl (See Section 6.1.2)
SITE ID code identifying a unique site A20
SITE_ NEW® Facility-based control information: Control efficiency for new sources; assigned N
in PtGrowCantl (see Section 6.1.2)
SITERATE® Facility-based control information: Percentage of grown emissions attributed to N
new sources; assigned in PtGrowCntl (see Section 6.1.2)
SITE_SRC® flag indicating to which source types the facility-based controls should be applied Al
(M for major sources only, B for all source types); assigned in PtGrowCntl (see
Section 6.1.2)
SRC_TYPE description of the emission source at the site (‘nonroad’ for aircraft emissions) If Al5
you choose to define ASPEN source groups by this variable as explained in 7.1.1,
or run PtGrowCntl (Chapter 6) then it must have the value of ‘major’ or ‘area’ for
non aircraft emissions.
STACKDIA diameter of stack (meters) N
STACKHT height of stack (meters) N
STACKVEL velocity of exhaust gas stream (meters per second) N
STKTEMP temperature of exhaust gas stream (Kelvin) N
TAFATEI- temporal factors for the eight 3-hour periods of an average day; assigned in N
TAFATES PtTemporal
TEMISI- temporally allocated emissions for the eight 3-hour periods of an average day N
TEMISS (grams/sec); calculated in PtTemporal, unless emissions projections were done in
which case, values represent temporally allocated projected emissions calculated
in PtGrowCntl
UFLAG urban/rural dispersion flag (1 for urban, 2 for rural); assigned in PtAspenProc N

* Ax = character string of length x, I = integer, N = numeric
* required only if you run the optional Growth and Control Program (Chapter 6)
" variable present only if you run the optional Growth and Control Program (Chapter 6)

7-7




7.2.2 Determine whether you need to modify the ancillary input files for PtFinalFormat

An ancillary file is any data file you input to the program other than your emission inventory.
Table 7-3 lists the ancillary input files required for PtFinalFormat and when you may need to

modify them.
Table 7-3. Required Ancillary Input Files for PtFinalFormat
Name of File = Purpose Need to Modify? Format
Provided with
EMS-HAP
mact_grp.txt Provides the assignment of ASPEN If you want to make Text
source groups by MACT code. different source group
assignments by MACT code
scco_grp.txt Provides the assignment of ASPEN If you want to make Text
source groups by 6-digit SCC and a different source group
rank code used to determine if the assignments by SCC code
source group can be replaced by a SIC-
based source group
sic_grp.txt Provides the assignment of ASPEN If you want to make Text
source groups by SIC and a rank code different source group
used to determine if the source group assignments by SIC code
can replace a SCC-based source group
indecay.txt Provides decay coefficients for 6 No Text

stability classes for the eight 3-hour
time periods for up to 9 reactivity
classes

7.2.3 Modify the ASPEN source group assignment files (mact_grp.txt, scc6_grp.txt, and
sic_grp.txt)

The ASPEN model output presents data for each pollutant by census tract and by source group.
The source group assignment you make in PtFinalFormat will determine how ASPEN will group
the concentration estimates. You can control this assignment based on the source type using the
SRC_TYPE variable (as was discussed in 7.1.1) and/or by using any one of the three ASPEN
source group assignment files. The specific formats for these files are presented in Appendix A,
Figures 23-25. The mact grp.txt is a simple text file that has a MACT code followed by a source
group code (number between 0 and 9, inclusive). To modify it, put the same group code next to
each MACT code that you want in the same group. If you choose to use this file in combination
with either of the other two files, it is important to remember that a MACT code-based
assignment will automatically replace a source type-based assignment and will automatically be
replaced by either an SCC-based or SIC-based assignment.
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If you want to use both SCC-based assignments and SIC-based assignments, you can control
whether or not the SIC-based assignment replaces the SCC-based assignment by setting the rank
field in each file. These files contain the SCC or SIC code followed by the source group,
followed by the rank. If an inventory record contains both SCC and SIC codes, the SCC
assignment is made first. If an assignment can also be made by SIC, the SIC-based assignment
will only replace the SCC-based assignment if the SIC rank is lower than the SCC rank (e.g. an
SIC rank of 1 and a SCC rank of 3 will result in the SCC-based assignment to be replaced by the
SIC-based assignment of the source group).

7.2.4 Prepare your batch file
The batch file serves two purposes: (1) allows you to pass “keywords” such as file names and
locations, program options and run identifiers to the program, and (2) sets up the execute
statement for the program. A sample batch file for PtFinalFormat is shown in Figure 6 of
Appendix B.

Specify your keywords

Table 7-4 shows you how to specify keywords to select PtFinalFormat functions.

Table 7-4. Keywords for Selecting PtFinalFormat Functions

PtFinalFormat Function Keyword (values provided cause function to
be performed)

Assign ASPEN source groups

by source type DOSOURCE =1

by MACT code DOMACT =1

by SCC DOSCC =1

by SIC DOSIC =1
Create ASPEN input files DOWRITE =1
Create single text-formatted file DOASCII =1

Table 7-5 describes all of the keywords required in the batch file. In addition to supplying all
input and output file names and directories and program options, you must also supply additional
input data (see “Additional Input Data” section in Table 7-5). You must supply a value for
keyword ITYPE, which tells ASPEN whether your sources are point or pseudopoint sources.
Always set ITYPE to 0 (which signifies point source).
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Table 7-5. Keywords in the PtFinalFormat Batch File

Keyword Description of Value
Input Inventory Files
IN DATA Input SAS® file directory
INSAS Input inventory SAS® file name
Ancillary Files (Prefix of file name provided with EMS-HAP in parentheses)
REFFILES Ancillary file directory
MACTGRP MACT code to source group correspondence text file prefix (mact_grp)
SCCGRP SCC code to source group correspondence text file prefix (scc6_grp)
SICGRP SIC code to source group correspondence text file prefix (sic_grp)
DECAY Reactivity class decay coefficients for 6 stability classes for eight 3-hour time periods
h (indecay)
Program Options (see also Table 7-4)
z DOSOURCE 1= assign source group by source type; 0=don’t assign by source type
m DOMACT 1=assign source group by MACT category code; 0=don’t assign by MACT
DOSCC I=assign source group by SCC code; 0=don’t assign by SCC
E DOSIC 1=assign source group by SIC code; 0=don’t assign by SIC
: DOWRITE I=create ASPEN input emission files; O=don’t create ASPEN input files
u. DOASCII 1=create column-formatted ASCII text output file; 0=don’t create column-formatted ASCII
text output file
o Additional Input Data
n DFLTGRP Default source group (must be an integer between 0 and 9, inclusive)
OUTCODE File identifier included in name of ASPEN input emission files (limit of 10 characters is
m recommended. Additional characters will be truncated from the file header, not the file
name)
> ITYPE ASPEN Source type (0 for point sources)
H RUNID Run identifier included in ASPEN input emission file header (limit of 25 characters is
: recommended. Additional characters will be truncated)
Output files
u OUTDATA Output SAS® file directory
u OUTSAS Output inventory SAS® file name
q OUTFILES Output ASPEN emission files directory
ASCIIFILE Output ASCII text file directory
¢ ASCII Column-formatted ASCII text file name
n You must include all directory names, file names and variable values even if they are related to a
m function that you do not select to perform. For example, if you set DOMACT to “0", you still
need to assign a value to keyword MACTGRP in your batch file. The value provided in this
m' circumstance does not need to represent an actual file name; it is merely a place holder value for
: the keyword.
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Prepare the execute statement

The last line in the batch file runs the PtFinalFormat program. In the sample batch file provided
in Appendix B, you will see a line preceding the run line that creates a copy of the PtFinalFormat
code with a unique name. It is this version of the program that is then executed in the last line.
If you do this, the log and list files created by this run can be identified by this unique name. If
you don’t do this and run the program under a general name, every run of PtFinalFormat will
create a log and list file that will replace any existing files of the same name.

You may find that you need to assign a special area on your hard disk to use as work space when
running PtFinalFormat. In the sample batch file, a work directory is defined on the last line
following the execution of PtFinalFormat. For example, the command

‘sas PtFinalFormat _062000.sas -work /data/work15/dyl/’ assigns a work directory called
“/data/work15/dyl”. The directory you reference must be created prior to running the program.

7.2.5 Execute PtFinalFormat

There are two ways to execute the batch file. One way is to type ‘source’ and then the batch file
name. Alternatively, first set the permission on the file to ‘execute.” You do this by using the
UNIX CHMOD command and adding the execute permission to yourself, as the owner of the
file, to anyone in your user group, and/or to anyone on the system. For example,

‘chmod u+x PtFinalFormat.bat” gives you permission to execute the batch file. Refer to your UNIX
manual for setting other permissions. After you have set the file permission, you can execute the
batch file by typing the file name on the command line, for example, ‘PtFinalFormat.bat’.

7.3 How Do I Know My Run of PtFinalFormat Was Successful?
7.3.1 Check your SAS® log file

You need to review the output log file to check for errors or other flags indicating incorrect
processing. This review should include searching the log files for occurrences of the strings

“error”, “warning”, “not found”, and “uninitialized”. These can indicate problems with input
files or other errors.

You can look at the number of records in the input inventory file and compare it to the number of
records in the output SAS® inventory file. The number of records should be the same in these
two files.

7.3.2 Check your SAS” list file

This program does not create a list file.
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7.3.3 Check other output files from PtFinalFormat

PtFinalFormat can create several different output files. It automatically creates an output SAS®
inventory file, named by keyword OUTSAS. This file contains the same data as in the input
SAS® inventory file except that the source group variable has been added. If you set the
DOWRITE keyword to “1", PtFinalFormat will create nine ASPEN input emissions files, one for
each possible reactivity class. You should check that all nine files were created and that emission
data are included only in those files representing reactivities classes for which you know your
inventory has emission data. You may also want to check the header of the files for the decay
rate information. If you set the DOASCII flag to “1", PtFinalFormat will create a single column
formatted ASCII file which can be helpful in checking the quality of the ASPEN input emission
data. Table 7-6 provides the variables in this file.
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Table 7-6. FinalFormat Output ASCII File Variables

Variables and Data Description Type*
(Units or values are in parentheses)
FIPS: 5-digit FIPS code; state and county combined AS
PLANT ID: ASPEN plant ID (first 10 characters of EMS-HAP ACT _ID) A10
LON: point source longitude (negative decimal degrees) 10.5
LAT: point source latitude (decimal degrees) 8.5
ITYPE: ASPEN source type, 0 for point, 3 for pseudopoint (0) Al
UFLAG: urban/rural dispersion flag (1 for urban, 2 for rural) 1.
STACKID: ASPEN Stack ID (derived from EMS-HAP EMRELPID) AS
h STACKHT: height of stack (meters) 6.1
z STACKDIA: diameter of stack (meters) 6.2
m STACKVEL: velocity of exhaust gas stream (meters per second) 6.1
E STKTEMP: temperature of exhaust gas stream (Kelvin) 6.1
: SAROAD: unique pollutant-group code A5
U GROUP: ASPEN source group (integer between 0 and 9, inclusive) Al
o TEMISA1: Emissions rate (grams/second) for the first 3-hour time period E10.
a TEMISA2: Emissions rate, time period 2 E10.
m TEMISA3: Emissions rate, time period 3 E10.
> TEMISA4: Emissions rate, time period 4 E10.
- TEMISAS: Emissions rate, time period 5 E10.
: TEMISAG6: Emissions rate, time period 6 E10.
u TEMISA7: Emissions rate, time period 7 E10.
m TEMISAS: Emissions rate, time period 8 E10.
d SITE ID: Identifies a unique site A20
¢ ACT ID: Identifies unique activity within a process A25
n * Ax = character string of length x, X.y = numeric format with y places right of decimal, Ex. = exponential
Ll
2
=
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CHAPTER 8
Area Source Processing
The Area Source AMProc Preparation Program
(AreaPrep)

AreaPrep is the first program used in EMS-HAP for the processing of an area source inventory
(see Figure 1-1). The output inventory from this program is fed into the Area and Mobile Source
Processor (AMProc).

8.1 What is the Function of AreaPrep?

The Area Source AMProc Preparation Program (AreaPrep) is used to prepare an area source
emission inventory for the Area and Mobile Source Processor (AMProc). AreaPrep performs the

following functions:

C Assigns a spatial surrogate for each area source category for subsequent spatial
allocation of county-level emissions to census tracts

C Assigns a code to each source category for matching to temporal profiles
C Creates inventory variables required by AMProc

Figure 8-1 shows a flowchart of AreaPrep. The following sections describe the above bullets.
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i Batch File Containing i
' Keywords e.g. Filenames and ——| Reads Keywords

Locations
r_I__::::____::::____:::______:::____::::____:::I_ A4
1 .
' Area Source Inventory File =~ ——» Reads emissions

A 4

Prints emissions tracking summary

A

Verifies that emissions units are all tons/year

A 4

Converts format of source category codes to
standard AMS/SCC codes.

A 4

Prints frequencies of pollutants and source
categories. Prints emissions totals by source
category, by pollutant, and by state.

A

Cross-Reference / E
Spatial Surrogate Files Merges spatial surrogate codes into the
SIC-to-AMS : emissions file using MACT, SIC, SCC, AMS

SCC-to-AMS i precedence. Prints list of spatial surrogates
MACT-to-AMS : which will be needed.
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Figure 8-1. AreaPrep Flow Chart
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8.1.1 Assigns a spatial surrogate for each area source category for subsequent spatial
allocation of county-level emissions to census tracts

AreaPrep assigns spatial surrogates to be used for spatial allocation in AMProc. Emission
processors use surrogates for spatial allocation of county-level emissions based on the premise
that the geographic distribution of particular surrogates is similar to the geographic distributions
of emissions from particular source categories.

Emission processors usually assign spatial surrogates to source categories extracted from the 10-
digit AMS code. Because we designed EMS-HAP based on the 1996 NTI, it can assign spatial
surrogates to area source categories using a variety of codes that may be in the area source
inventory. These are: the MACT code, the SIC code, the SCC code or the AMS code. In
addition, shortened AMS codes (4- or 7-digit) and SCC codes (3- or 6-digit) can be used for
general categories of emissions; you may assign surrogates based on these. We designed EMS-
HAP to use these other codes in addition to AMS for two reasons. First, in the 1996 NTI, the 10-
digit AMS code is missing for some area source categories; in these cases the categories will
have a non-missing MACT, SIC or SCC code. Second, these codes (MACT, SIC, SCC) tend to
be more defined than the AMS code that is in the 1996 NTI, and are therefore more useful for
assigning spatial surrogates. When a specific area source category contains multiple codes,
AreaPrep uses the following hierarchy to select the spatial surrogate: MACT code, SIC code,
SCC code, and AMS code. We determined that this hierarchy provided the best match of area
source category to available spatial surrogate for the 1996 NTI, because of the level of detail
provided in that inventory by the different classification codes. The MACT category code
provides the most detail, followed by the SIC, SCC, and AMS codes. Note that even though
AreaPrep was designed based on the 1996 NTI, it is sufficiently general to assign surrogates for
any emission inventory. For example, AreaPrep will assign surrogates to your area source
inventory based solely on AMS code, if the data for all of the other codes are missing.

AreaPrep makes surrogate assignments through the use of ancillary files (see Section 8.2.3 for
directions on how you would modify these files). Each record provides the spatial surrogate that
should be used for the applicable code. If AreaPrep can’t assign a spatial surrogate to a source
category (because either the source category has no codes or the codes it has are not contained in
your ancillary files) then AreaPrep prints out a warning in your output SAS® list file and assigns
this category to population (spatial surrogate code 20).

The actual implementation of the spatial surrogates to allocate county-level emissions to the
census tracts (as required by ASPEN) is performed in AMProc (see Section 10.1.2 in Chapter
10). Table 8-1 gives a description of available spatial surrogates in the EMS-HAP ancillary files
and their corresponding spatial surrogate code. Information on how we developed the spatial
allocation factors for these surrogates is provided in Appendix D (D.10).
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Table 8-1. Surrogates for Spatially Allocating Emissions from Counties to Census Tracts

Code

Surrogate

Definition

Origin of data

1

10

12

13

14
15
17
18

19

20
21
22

24

25

26

27

28
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29

Residential land

Commercial land

Industrial land

Utility land

Sum of commercial land
and industrial land

Farm land

Orchard land

Confined feeding

Farm land & confined
feeding

Rangeland

Forest land

Rangeland & forest land
Water
Mining & quarry land

Inverse population
density

Inverse population
density

Population
Railway miles

Roadway miles

50% Population & 50%
roadway miles

25% Population & 75%
roadway miles

Tract area

Urban — inverse
population density (18)
Rural — farmland

Urban — population
Rural — tract area

Sum of farmland and
orchard land

USGS land use categories: Residential, plus one-third of mixed urban
and built-up land plus one-third of other urban and built-up land

USGS land use categories: Commercial and services, plus one-half of
industrial and commercial complexes, plus one-third of mixed urban and
built-up land plus one-third of other urban and built-up land

USGS land use categories: industrial, plus one-half of industrial and
commercial complexes, plus one-third of mixed urban and built-up land,
plus one-third of other urban and built-up land

USGS land use category: “transportation, communications, and utilities”

Sum of commercial land and industrial land, as defined above

USGS land use category: “cropland and pasture”

USGS land use category: “orchards, groves, vineyards, nurseries, and
ornamental horticultural areas”

USGS land use category "confined feeding"

"

USGS land use categories "cropland and pasture" plus "confined feeding

USGS land use categories: “herbaceous rangeland” plus “scrub and
brush” plus “mixed rangeland”

USGS land use categories: “deciduous forest” plus “evergreen forest”
plus “mixed forest land”

Sum of rangeland and forest land, as defined above
US Census category: water area
USGS land use category: “strip 